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PHASE  I REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 


Name  of  Dam:  Waver ly  Lower  Reservoir  Dam 
State  Located:  New  York 
County  Located:  Tioga 
Stream:  Dry  Brook  of  Chemung  River 
Date  of  Inspection:  June  13,  1978 

ASSESSMENT 

The  Inspection  and  evaluation  of  the  Waverly  Lower  Reservoir  did  not  reveal  any 
problems  which  require  inmedlate  emergency  action. 

Immediate  follow  up  action  is  recommended  to  either  evaluate  embankment  stability 
and  make  necessary  modifications  or  render  the  reservoir  and  dam  safe  by 
lowering  the  water  level  and  taking  the  Impoundment  out  of  service. 

This  action  should  be  initiated  and  hopefully  completed  this  year.  As 
noted  in  this  report  the  village  is  currently  considering  taking  the  reservoir 
out  of  service  as  a result  of  new  storage  tank  construction. 

The  hydrologic  analysis  indicated  that  the  spillway  is  capable  of  passing  the 
SPF  with  0.3  feet  of  freeboard  remaining.  The  dam  will  be  overtopped  during 
the  PMF.  The  owner  should  consider  making  modifications  to  Increase  spillway 
capacity  if  the  reservoir  is  to  remain  in  service. 

No  signs  of  instability  were  noted  on  the  embankment  and  the  spillway  can 
pass  the  SPF.  Therefore,  emergency  actions  are  not  warranted.  The  structure 
does  not  warrant  an  unsafe  label  as  defined  in  the  C.O.E.  guidelines. 

However,  the  structure  is  a high  hazard  potential  dam  which  should  receive 
immediate  followup  consideration. 

The  immediate  followup  action  is  recommended  as  no  information  is  available 
on  the  nearly  100  year  old  dam.  Two  borings  were  drilled  into  the  dam  in 
1974.  Monitors  installed  in  these  borings  Indicate  a water  level  approximately 
20'  below  the  top  of  dam.  The  downstream  slope  is  relatively  steep  (1.5:1) 
and  its  condition  obscured  by  rock  and  small  brush.  Seepage  was  noted  at  the 
toe,  apparently  through  the  left  abutment  rock, and  at  the  base  of  one  of  the 
pipes  in  the  metering  house  possibly  seeping  along  the  pipe  through  the  embankment. 

Routine  maintenance  is  required  for  the  embankment  including  clearing  of 
small  trees  and  brush.  The  spillway  weir  will  also  require  maintenance 
including  removal  of  trees  and  brush  and  repairs  to  the  overflow  weir. 
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Approved  by 


R«  Jeffrey-iambalJ,  P.E. 

L.  ROBERT  KIMBALL  & ASSOCIATES 
Registration  No.  26275E 


Colonel,  Corps  of  Engineers 
District  Engineer 


PHASE  I INSPECTION  REPORT 
NATIONAL  DAM  SAFETY  PROGRAM 
WAVERLY  LOWER  RESERVOIR  DAM  ID  #623 
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SECTION  I:  PROJECT  INFORMATION 

General ; 

a.  Authority:  Authority  is  provided  by  the  National  Dam  Inspection  Act 
Public  Law  92-367 • 

Contract  Number:  DACW51-78-C-0025 

b.  Purpose  of  Project:  Evaluation  of  non-Federal  dams  to  identify  dams 
which  are  a threat  to  life  and  property. 

Description  of  Project: 


a.  Description  of  Dam  and  Appurtenances:  The  Waver ly  Lower  Reservoir 

Dam  is  an  earthfill  embankment  with  a masonry  core  wall  in  the  upstream 
portion.  The  downstream  slope  is  1.5:1.  The  upstream  slope  2:1.  The 
dam  is  54  feet  high  with  3.2  feet  of  freeboard  between  the  spillway 
weir  and  the  lowest  point  on  the  top  of  the  dam. 


The  spillway  is  a side  channel  structure.  An  82  foot  concrete  weir 
forms  the  spillway  which  discharges  to  the  side  channel,  also  the 
exit  channel  for  the  upstream  Waverly  Upper  Reservoir  Dam  Spillway. 

Upstream  of  the  subject  dam  is  the  Waverly  Upper  Reservoir  which 
was  studied  and  modified  by  the  Baltimore  District  Corps  of  Engineers 
in  1973-1974.  The  modifications  consisted  of  lowering  the  water  level 
and  excavating  a spillway  on  the  right  abutment  to  lower  the 
normal  pool  approximately  25  feet.  The  corps  involvement  was  prompted 
by  slope  movement  (upstream  and  downstream) . 


I 

I 


Two  twelve  inch  C.I.  pipes  are  located  in  the  embankment,  one  a water 
supply  line,  the  other  a drain  pipe. 

The  dam  was  constructed  in  1880.  The  upstream  dam  in  1918.  Both  dams 
are  a part  of  the  village  water  supply,  however,  they  are  being 
phased  out  by  new  wells  and  storage  tanks. 

b.  Location:  The  dam  is  located  2,000  feet  northwest  of  the  Waverly 
Village  on  the  Waverly  Village  limits.  The  location  can  be  found 
on  the  Waverly  New  York  - Pennsylvania  7.5  minute  series  U.S.G.S. 
quadrangle  (see  site  location  map). 

c.  Size  Classification:  The  dam  is  an  intermediate  size  structure. 

d.  Hazard  Classification:  The  Waverly  Lower  Reservoir  is  a high  hazard 
potential  structure. 
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| e.  Ownership;  The  dam  is  owned  by  the  village  of  Waverly. 

f.  Purpose  of  Dam:  The  dam  is  presently  used  for  water  supply.  The 
dam  may  be  phased  out  of  service  by  1979. 

g.  Design  and  Construction  History:  The  dam  was  constructed  in  1880. 

No  design  or  construction  data  was  available. 

h.  Normal  Operation  Procedures:  The  reservoir  is  used  for  water  supply 
and  well  water  storage. 

Occasional  maintenance  is  performed  by  the  village.  Maintenance 
has  been  lax  in  the  recent  past  as  considerable  vegetation  has 
established  on  both  slopes  and  the  reservoir  rim. 

1. 3 Pertinent  Data: 

a.  Drainage  Area:  The  drainage  area  above  the  two  dams  is  approximately 

2 square  miles.  The  drainage  area  is  primarily  wooded  and  agricultural 
land  with  minimal  development. 

b.  Discharge  at  Damsite: 

Maximum  known  flood  at  damsite:  No  records,  apparently  Hurricane  Agnes, 
1972. 

Spillway  capacity  at  maximum  design  pool  elevation:  Unknown  design 
pool 

Gated  spillway  capacity  at  pool  elevation:  None 


Ungated  spillway  capacity  at  maximum  pool  elevation:  1640  cfs 
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c.  Elevation:  (feet  above  MSL  - based  on  assumed  elevation  on 
overflow  weir  from  U.S.G.S.  quadrangle). 

Top  of  Dam:  1,049.2'  (low  point  on  dam) 

Maximum  Pool  Design  Surcharge:  Unknown 

Spillway  Crest:  1,046.0  (assumed) 

Stream  bed  at  centerline  of  dam:  approximately  990.0' 
Maximum  Tallwater:  None 

d.  Reservoir: 

Length  of  normal  pool:  1,500  feet 
Length  of  maximum  pool:  1,600  feet 
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e.  Storage:  (acre-feet) 


Normal  pool:  300  (approximatley) 

Design  Surcharge:  Unknown 
Top  of  Dam:  360 

f.  Reservoir  Surface:  (acres) 

Top  of  Dam:  20.5 

Normal  Pool:  17.8 

g.  Dam: 

Type:  Earthfill 

Length:  310  feet 

Height:  54  feet 

Top  Width:  8 feet 

Side  slopes:  Upstream  2:1 

Downstream  1.5:1 

Zoning:  Homogeneous 

Impervious  Core:  Masonry  Wall 

Cutoff:  Unknown 

Grout  Curtain:  None 

h.  Diversion  and  Regulating  Tunnel: 

Type:  Two  12"  C.I.  pipes 
Length:  200'  approximately 

Closure:  Drain  pipe  downstream  at  chlorination  house, 
water  supply  line  - Upstream  staged  gates 
and  downstream  in  -chlorination  house. 


i.  Spillway: 

Type:  Side  channel  spillway  with  concrete  weir  overflow 

Length:  82  feet 

Crest  Elevation:  1,046  feet 

Gates:  None 
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Upstream  Channel:  Channel  entire  length  of  right  bank  of  reservoir, 
exit  channel  from  upper  reservoir. 

Downstream  Channel:  Side  channel  which  discharges  to  waterfall  in 
abutment  rock. 

Side  channel  width:  18  feet  (bottom) 

Side  Channel  control  elevation:  1,039.0’ 
j . Regulating  Outlets : Water  supply  and  drain  line . 
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SECTION  2:  ENGINEERING  DATA 

2.1  Design:  No  design  data  was  available  for  review  except  for  one 
typical  section. 

2.2  Construction:  No  data  was  available  on  the  construction  of  the  dam. 

The  dam  was  reportedly  constructed  in  1880. 

2.3  Operation:  No  engineering  data  is  available  on  the  operation  of  the  dam 
or  appurtenant  structures. 

2.4  Evaluation:  Little  or  no  data  is  available  to  adequately  evaluate  the 
structure. 
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SECTION  3:  VISUAL  INSPECTION 


3.1  Findings: 

a.  General : The  Waver ly  Lower  Reservoir  was  inspected  by  L.  Robert 
Kimball  and  Associates  personnel  and  pi  .aent  and  past  employees 
of  Waverly  Village  on  June  13,  1978.  A brief  inspection  of  the 
Waver ly  Upper  Reservoir  was  also  conducted. 

b.  Dam:  Considerable  vegetation  was  noted  on  both  slopes  making 
thorough  inspection  difficult.  The  vegetation  was  relatively 
young,  small  trees  and  brush. 

The  upstream  slope  is  relatively  steep  and  the  crest  narrow.  No 
slumping,  bulging  or  cracking  was  observed  however,  the  vegetation 
and  rock  on  the  downstream  slope  may  have  concealed  minor  movement. 
Minor  seepage  was  noted  at  the  downstream  toe  apparently  through 
the  abutment  rock  which  is  closely  beeded. 

c.  Appurtenant  Structures:  The  emergency  spillway  weir  was  covered 
with  young  vegetative  growth.  The  weir  shows  signs  of  considerable 
horizontal  displacement  and  partial  deterioration. 

The  spillway  side  channel  is  in  relative  good  condition  with  water 
flowing  during  the  inspection.  The  channel  conveys  normal  runoff 
from  the  valley  and  discharges  from  the  upper  dam.  The  channel  is 
partly  vegetated.  The  bridge  over  the  channel  at  the  lower  dam 
may  present  a partial  obstruction  to  channel  flow. 

The  two  cast  iron  pipes  are  not  important  as  spillway  structures. 
Seepage  was  noted  in  the  chlorination  house  around  the  water  supply 
line.  A build  up  of  iron  precipitate  was  noted  as  a result  of  the 
seepage.  The  seepage  quantity  is  estimated  at  greater  than  5 gallons 
per  minute.  The  control  valves  are  old  but  apparently  operable. 

There  are  two  sets  of  valves  for  each  pipe  line. 

d.  Reservoir  Area:  The  immediate  reservoir  rim  is  partially  vegetated 
but  apparently  stable.  The  upstream  dam  shows  signs  of  instability 
as  discussed  in  the  Corps  report  of  1974. 

e.  Downstream  Channel:  The  downstream  channel  is  formed  by  a relatively 
narrow  valley  with  steep  hillsides.  A village  park  is  located 
immediately  downstream.  The  channel  widens  at  the  Waverly  Village 
limits  2,000'  downstream. 

3.2  Evaluation:  The  visual  inspection  did  not  reveal  any  signs  of  instability 

on  the  embankment.  Vegetation  and  rock  cover  made  inspection  difficult. 

Both  the  embankment  and  the  spillway  are  in  need  of  maintenance. 

The  steep  slope  and  seepage  in  the  chlorination  house  appear  to  require 

further  investigation. 
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SECTION  4:  OPERATIONAL  PROCEDURES 


4*1  Procedures:  No  defined  operational  plan  is  in  use.  Outlet  works  are 
regulated  as  water  is  needed  for  the  water  system.  The  blow  off  line 
is  used  approximately  once  a month.  Water  is  pumped  from  wells  to  the 
reservoir  for  storage  periodically. 

4.2  Maintenance  of  Dam:  Maintenance  of  the  dam  and  embankment  is  lacking. 

4.3  Maintenance  of  Operating  Facilities:  Maintenance  of  filtration  plant 
and  water  system  is  apparently  performed  as  needed. 

4 . 4 Description  of  Any  Warning  System  is  Effect : None 

4.5  Evaluation:  Little  maintenance  is  performed  on  the  dam  and  appurtenant 
structures.  This  lack  of  maintenance  may  eventually  affect  the  safety 
of  the  structure. 
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SECTION  5:  HYDRAULIC/HYDROLOGIC 
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5.1  Hydrologic  Evaluation  of  Features: 

a.  Design  Data:  No  design  data  is  available  on  the  spillway  and  side 
channel. 

b.  Experience  Record:.  As  most  runoff  has  been  controlled  by  the  upstream 
dam  and  side  channel  no  significant  discharges  over  the  lower  spillway 
dam  have  been  noted. 


From  1954  to  1964  water  level  and  rainfall  records  were  kept  by 
the  reservoir  caretaker  on  an  informal  basis. 


Ic.  Visual  Observations:  At  the  time  of  the  Inspection  no  water  was 
flowing  over  the  spillway  weir.  Approximately  2 inches  of  water 
was  flowing  in  the  side  channel. 

Signs  of  deterioration  and  movement  were  noted  on  the  spillway  weir. 
Considerable  young  vegetation  is  developing  along  the  spillway  weir. 

The  bridge  over  the  side  channel  appeared  to  present  a minor  flow 
obstruction  and  possible  debris  trap. 


r 

i 

li 

t; 


d.  Overtopping  Analysis:  Overtopping  potential  was  investigated  through 
the  development  of  the  probable  maximum  flood  (PMF)  for  the  watershed 
and  subsequent  routing  of  the  PMF  through  the  reservoir  system.  The  PMF 
is  that  hypothetical  flow  Induced  by  the  most  critical  combination  of 
precipitation,  minimum  infiltration  losses,  and  concentration  of  run-off 
at  a specific  location,  that  is  considered  reasonably  possible  for  a 
particular  drainage  area. 

The  drainage  area  contributing  to  Waverly  Lover  Reservoir  is 
approximately  2.0  square  miles.  To  develop  the  basic  hydrologic 
working  tool,  the  unit  hydrograph,  Snyder  Coefficients  were  used. 

After  discussions  with  Che  Corps  of  Engineers  personnel  assumed 
parameters  of  Cp*0.60  and  Ct»2.0  were  used,  a value  of  Tp  equal  to 
2.68  hours  was  calculated  considering  watershed  size  and  shape. 

Using  hydrometeorological  Report  No.  33,  the  PMP  index  rainfall  was 
determined  to  be  21.5  inches  for  a 24  hour  duration,  200  square  mile 
basin.  The  percentages  of  the  index  rainfall  applied  to  other 

durations  were  interpolated  from  the  plot  of  drainage  area  versus 
percent  of  24  hour,  200  square  mile.  The  computed  PMF  flow  was  4834 
cfs.  After  routing  the  PMF  through  the  impounded  storage,  the  peak 
flow  was  reduced  to  4756  cfs.  A plot  of  the  PMF  inflow  and  outflow 
hydrographs  is  Included  in  Appendix  B. 

The  ability  of  the  Waverly  Lower  Reservoir  to  discharge  the  standard 
project  flood  (SPF)  was  also  evaluated.  The  inflow  hydrograph  for 
the  standard  project  flood  with  a peak  flow  of  1481  cfs  was 
calculated  from  the  unit  hydrograph.  Routing  through  the  impounded 
storage  reduced  the  flow  to  1386  cfs.  The  SPF  outflow  is  indicative 
of  a pool  elevation  of  1048.9  feet  above  MSL  leaving  0.3  feet  of 
freeboard  remaining 
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The  PMF  outflow  Is  equavalent  of  1.9  feet  over  the  dam 
(5.1  feet  above  spillway  crest). 

To  allow  inflow  and  outflow  hydrographs  to  be  developed  and 
routed  several  assumptions  were  made. 

1.  The  water  level  In  both  reservoirs  was  assumed  to  be  at 
spillway  level  at  the  start  of  the  flood  routing. 

2.  The  side  channel  from  the  upper  reservoir  was  assumed 

to  fail  and  all  water  would  flow  into  the  lower  reservoir. 

3.  Flow  over  the  top  of  the  entire  dam  length  was  added  to 
evaluate  overtopping. 

SUMMARY  OF  HYDROLOGIC  ANLAYSIS 
WAVERLY  LOWER  DAM 

Elevation  Top  of  Dam  - 1049.2 

Elevation  Crest  of  Spillway  - 1046.0 

PMF  ROUTING 

PMF  Peak:  4834  cfs 

PMF  After  Routing  through  Reservoir:  4756  cfs 

Elevation  of  Routed  PMF  Corresponding  to  4756  cfs  - 1051.1  feet  above  MSL 
Dam  Overtopped:  1.9  feet 
Spillway  Surcharge:  5.1  feet 

SPF  ROTTING 

SPF  Peak:  1481  cfs 

SPF  After  Routing  Through  Reservoir:  1386  cfs 

Elevation  of  Routed  SPF  Corresponding  to  1386  cfs  - 1048.9  feet  above  MSL 
Freeboard  Remaining:  0.3  feet 
Spillway  Surcharge:  2.9  feet 


5.2  Hydraulic  Evaluation  of  Flood  Wave:  For  the  dam  break  analysis  the  flood 
wave  for  both  total  and  partial  failures  was  computed  to  a distance  of 
5,800  feet  downstream  of  the  dam.  Waverly  Lower  Dam  is  an  earthfill 
embankment  founded  on  rock  at  the  abutment  with  a masonry  core  wall  in 
the  upstream  portion  making  partial  failure  most  likely  of  the  two  cases. 

The  town  of  Waverly  Village  is  located  2,000  feet  southwest  of  the  dam. 
For  both  total  and  partial  failure,  the  southwestern  portion  of  the  town 
was  inundated  by  an  average  of  5 feet  of  water  for  total  failure  and  4 
feet  for  partial  failure. 

Calculated  water  depths  and  flood  wave  maps  for  the  downstream  channel 
reach  are  shown  in  Appendix  B. 
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SECTION  6:  STRUCTURAL  STABILITY 


6. 1 Evaluation  of  Structural  Stability: 

a.  Visual  Observations:  Based  on  our  visual  inspection  it  is  believed 
that  the  stability  of  the  embankment  will  not  meet  current  criteria 
because  of  the  excessively  steep  downstream  slope. 

b.  Design  and  Construction  Data:  No  data  is  available 

c.  Operating  Records:  None  available 


Post-construction  Changes:  No  information  available 


Seismic  Stability:  The  dam  is  located  in  seismic  zone  1 and  should 
not  present  any  problems  if  static  conditions  are  satisfactory. 
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SECTION  7:  ASSESSMENT /REMEDIAL  MEASURES 

7.1  Dam  Assessment: 

a.  Safety:  While  no  signs  of  instability  were  noted  on  the  embankment 
the  steep  slopes  yield  the  potential  for  slope  failure  under  adverse 
conditions.  At  present  no  emergency  actions  are  deemed  necessary. 

Continued  evaluation  and  eventual  remedial  modifications  should  be 
implemented  in  the  immediate  future. 

b.  Adequacy  of  Information:  The  information  available  is  inadequate 
for  complete  anaylsis  of  the  dam.  The  validity  of  the  limited 
available  information  is  questionable. 

c.  Urgency:  Emergency  action  is  not  deemed  necessary.  However, 
followyp  studies  and  remedial  modifications  are  recommended  and 
should  be  initiated  this  year. 

d*  Necessity  for  Additional  Work:  As  outlined  above  follow  up  analysis  and 
modif icaitons  are  necessary. 

7.2  Recommendations : 

a.  Alternatives: 

1.  Abandon  the  reservoir  as  a water  supply  and  make  remedial  modifications 
to  render  the  reservoir  and  dam  incapable  of  presenting  a hazard. 

2.  Conduct  a detailed  evaluation  of  structural  stability  and  design 
of  any  necessary  modifications  to  allow  continued  use  of  the 
reservoir  in  an  assured  safe  manner. 

b.  Other: 

1.  Implement  a routine,  regular,  surveillance,  program  of  the  dam 
at  close  intervals. 

2.  Clear  present  vegetation  from  the  embankment  and  spillway. 

3.  Evaluate  the  source  and  potential  danger  of  seepage  along  the 
drain  pipes. 

4.  If  the  reservoir  is  to  remain  in  service,  repairs  should  be 
made  to  the  spillway.  Construction  of  additional  spillway 
capacity  should  also  be  considered. 
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APPENDIX  A 
GEOLOGY 


1 


Waverly  Reservoir  and  Dam 


f 
[ 

1 The  bedrock  of  this  area  is  composed  primarily  of  interbedded  gray  shales 

and  siltstones  of  the  upper  Devonian  Series.  Locally  these  shales  and 

Isiltstones  are  part  of  the  Gardeau  Formation  which  is  a sub-division  of  the 
West  Falls  Group.  Because  of  their  shallow  marine  water  origin  which  was 
relatively  stable  during  the  deposition  of  these  sediments,  an  abundant 

I and  wide  divarsity  of  well  preserved  fossils  can  be  found  through  this 

section  of  rocks. 

Structurally  or  technically  the  bedrock  was  slightly  folded  during  the 

I Alleghenian  Orogeny  of  the  Carboniferous  Period.  These  folds  extend  gen- 

erally eastward  and  usually  have  amplltutes  of  less  than  5°.  The  Waverly 
Dam  is  located  on  the  common  limb  between  the  Willsboro  Anticline,  which 

(follows  the  New  York,  Pennsylvania  border  and  the  Nichols  Syncline  to  the 
north  of  the  reservoir.  The  area  today  is  very  stable. 

The  valley  in  which  the  Waverly  Dam  is  located  was  probably  formed  by 
glaciers  of  the  Pleistocene  Epoch.  During  the  retreat  of  the  glacial 
sheets  deposits  of  clays,  silts,  sands  and  gravels  were  blanketed  over 
the  valley.  In  most  areas  these  deposits  are  relatively  thin  and  should 
: not  affect  the  performance  of  the  dam. 
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Photograph  Index 


1.  View  of  crest  from  left  abutment  looking  toward  spillway. 

2.  & 3.  Upstream  face. 

4.  Downstream  slope,  note  valve  house. 

5.  Emergency  spillway  crest  weir  in  foreground. 

6.  Seepage  around  pipe  Inside  valve  house. 

7.  View  of  downstream  slope  of  Upper  Waver ly  Dam  from  crest  of  Lower 
Waverly  Dam. 
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VILLAGE  Of  WAVERLY  Waverly.  New  York  1 4 8 3 2 


WALTER  MANOEVILLE 
TREASURER 

WILLIAM  M.  DONNELLY 
ATTORNEY 


I 


April  10,  1973. 


Elmer  Lohmanj  President 
Board  of  Water  Commissioners 
Waverly  Street 
Waver ly , New  York 


Dear  Bud:  . 

This  morning  I received  a call  from  Stanford  Zeccolo, 
one  of  the  two  persons  from  the  Dams  Division  of  the  Conserva- 
tion Department,  with  whom  we  visited  last  week.  Mr.  Zeccolo 
stated  that  he  had  written  a letter  to  the  Mayor,  outlining 
his  recommendations  based  on  the  inspection.  Unfortunately, 
his  Secretary  had  directed  the  letter  to  Wilson  Chaaderdon, 
rather  than  to  Daniel  Leary#  for  which  he  apologized. 


After  returning  to  Albany,  Mr.  Zeccolo  reviewed  the 
department  file  on  the  Waverly  impounding  dams.  He  discovered 
that  drawings  made  on  8/1/16  and  8/27/20'  indicated -a  14"  blow-off 
main  under  the  upper  impounding  dam.  This  main  is  controlled  by 
a valve  on  the  down-stream  portion  of  the  dam,  which  Mr.  Zeccolo 
thought  would  be  operable.  He  felt  that  this  would  serve  as  an 
answer  to  the  immediate  emergency  problem,  if  operable,  for  the 
reason  that  it  is  a larger  main  and  is  situate  at  such  a point 
that  it  is  capable  of  draining  a large  portion  of  the  water 
behind  the  upper  impounding  dam. 


j Mr.  Zeccold  also  stated  that' if  the  crest  level  behind 

' the  upper  impounding  dam  could  be  lowered  15  feet,  and  he 

opined  that  it  could,  with  the  use  of  this  main,  and- the 
emergency  situation  could  be  well  controlled. 

I checked  with  Lester  Marshall  after  the  call  from 
Mr.  Zeccolo.  Mr.  Marshall  was  familiar  with  the  14"  main 
and  said  that  he  had  used  it  on  numerous  occasions  when  he 
was  Water  Superintendent,  and  that  to  the  best. of  his  knowledge 
it  was  still  operable.  He  offered  to  assist  the  Water  Depart- 
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\ i 

ment  in  becoming  acquainted  with  using  it.  Mr.  Marshall  also 
stated  that  the  outflow  from  the  14"  main  could  be  shunted  into 
the  lower  reservoir,  or  around  it,  into  the  causeway  leading 
around  the  lower  reservoir.  He  stated  that  this  was  the 
original  blow-off  main  for  the  upper  impounding  dam,  built 
many  years  before  the  8"  main  which  was  constructed  only  when 
the  level  of  the  upper  dam  was  raised. 

Mr.  Zeccolo  also  reported  that  he  had  reviewed  the 
Parson  firm's  recommendations.  With  one  exception  he  felt 
that  the  proposal  was  sound  and  that  the  Village  needed  all 
of  the  basic  information.  He  did  feel  that  the  Nussbaummer 
firm  must  have  acquired  all  of  the  needed  hydrological  inform- 
ation in  connection  with  the  design  of  the  filtration  plant 
and  that  taking  it  again  might  be  a duplication.  He  did  feel 
that  the  topography  maps  and  the  soundings  would  be  most 
important  as  it  is  his  thought  that  an  attempt  should  be 
made  to  correlate  the  upper  impounding  dam  with  the  new 
filtration  plant.  His  thinking  is  that  with  the  construction 
of  the  filtration  plant,  there  should  be  little  need  for  a 
large  settling  reservoir,  and  that  the  conclusion  of  the 
engineers  might  be  that  the  upper  impounding  dam  be  reduced 
in  height. 

Subject  to  receiving  the  written  report  of  Mr. 

Zeccolo,  it  would  be  my  suggestion  that  immediate  steps  be 
taken  to  put  in  operation  the  14"  blow-off  valve,  which 
should  appreciably  reduce  the  crest  level  behind  the  upper 
impounding  dam.  ! 


I 

I 

. 


WMD/r 


Very  tru]y yours 

WILLIAM  M.  DONNELLY 
Village  Attorney 


DEPARTMENT  OF  THE  ARMY 

■ALTIMORE  DISTRICT.  CORPS  OP  ENGINEERS 
P.O.  SOX  1718 

BALTIMORE.  MARYLAND  >1X0* 
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NABEN-R 


24  January  1974 


Honorable  Daniel  F.  Leary 

Mayor  of. Waver ly 

P.  0.  Box  149 

Waver ly.  New  York  14892 


Dear  Mayor  Leary: 

This  letter  confirms  and  supplements  the  information  provided  at  our 
meeting  held  in  the  Village  Hall  on  4 January  1974. 

The  new  low  level  spillway  in  the  right  abutment  , of  the  upper  Waverly 
dam  is  designed  for  a flow  of  1,000  cubic  feet  per  second.  The  crest 
of  the  spillway  is  at  elevation  965  (project  datum  used  on  the  Baker 
survey,  8/31/73).  The  water  surface  in  the  reservoir  would  be  at 
about  elevation  971  with  1,000  cubic  feet  per  second  flowing  over  the 
spillway.  The  volume  of  reservoir  storage  between  elevation  965  and 
elevation  971  is  about  35  acre  feet.  If  the  reservoir  is  operated  to 
maintain  a normal  pool  at  elevation  955 , an  additional  40  acre  feet , 
equal  to  0.37  inch  of  runoff  from  the  2.0  square  mile  watershed,  will 
be  available  for  flood  storage.  The  storage  capacity  below  elevation 
955  is  about  15  acre  feet.  x 

t • 

Outflow  greater  than  1,000  cubic  feet  per  second  is  expected  at  aver- 
age intervals  of  about  100  years. 

Sincerely  yours , 


/ROBERT  S.  McGARRY 
Colonel,  Corps  of  Engineers 
District  Engineer 


* • 
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MEMORANDUM 

re 

VILLAGE  OF  WAVERLY  Impounding  Dams. 

On  March  27,  1973,  Mayor  Leary  and  Village  Attorney  William 
M.  Donnelly,  attended  a meeting  with  the  Construction  Grants 
Division  of  the  New  York  State  Department  of  Environmental  Conservation 
at  50  Wolf  Road,  in  Albany,  New  York.  County  Legislator,  Leon 
Thomas,  of  the  Fifth  Legislative  District  of  the  County  of  Tioga, 
also  attended  the  meeting.  '• 

After  the  meeting  with  the  Construction  Grant  Division, 

Mayor  Leary  and  Village  Attorney  Donnelly  were  introduced  to 
Louis  M.  Concra,  Jr.,  Chief  of  the  Bureau  of  General  Engineering 
of  the  New  York  State  Department  of  Environmental  Conservation. 

Mr.  Concra' s office  is  at  50  Wolf  Road,  Albany,  New  York,  12201, 
and  his  telephone  number  is  Area  Code  518  (457-7448) . 

* 

Mr.  Concra  was  involved  in  an  examination  before  trial  being 
conducted  by  J.  Edward  Murray,  Asst.  Attorney  General,  withwhom 
Mayor  Leary  and  Village  Attorney  Donnelly  were  acquainted.  A 
Discussion  of  the  Waverly  Impounding'  Dams  followed: 

Mr.  Concra  stated  that  his  office  was  making  an  inspection 
of  every  dam  in  the  State,  pursuant  to  legislation  which  was 
adopted  several  years  ago,  and  were  proceeding  from  East  to  West 
across  the  State.  They  had  not  as  yet  reached  Tioga  County. 

Mr.  Concra,  when  advised  that  the  Board  of  Trustees  and  the  Board 
of  Water  Commissioners  were  contemplating  a dam  study,  suggested 
that  his  Department  make  a study  of  the  impounding  dams,  as  they' 
would  be  reached  shortly,  possibly  late  this  summer  and  at  the 
latest,  by  next  Spring,  in  any  event. 

On  Thursday,  April  5th.,  Mr.  Concra  .visited  Waverly  and 
inspected  the  impounding  dams  with  another  inspector  from  his 
office.  Later  Mr.  Concra  and  his  associate  met  with  Mayor  Leary 
and  Village  Attorney  Donnelly,  and  Elmer  Lohman,  Chairman  of  '\ 
the  Water  Boaord,  and  Supt.  of  Public  Works,  William  Connor. 

The  findings  were  set.  forth  as  follows:  Ze.cc  c ic 

The  upper  impounding  dam  was  stated  tp  be  a Class  C. 
safety  hazard,  which  is  the  most  serious  hazard  rating 
made  by  the  office  of  which  Mr.  Concra  is  Bureau  Chief. 

The  impounded  waters  were  found  to  be  flowing  out  the 
emergency  spillway.  Apparent  fissures  were  found  in  the 
top  of  the  earthen  dam  enbankment.  Bulging  was  found  on 
the  downstream  face  of  the  earthen  dam  with  areas  of 
slippage  above  the  bulging  area.  It  was  suggested  that 


1/ 


constant  surveillance  be  kept  on  the  upper  dam,  particularly 
.'during  the  Spring  period  and  during  periods  of  heavy  rain. 
The  Bureau  will  make  an  immediate  report,  in  writing, 
suggesting  that  the  crest  level  behind  the  upper  impounding 
dam  be  lowered  to  conform  to  the  amount  of  the  lowering  of 
the  crest  level  to  be  stated  in  the  Bureau's  letter.  The 
8"  run-off  main  at  the  upper  dam  was  found  to  be  totally 
inadequate  for  the  purpose  of  lowering  the  crest  level. 
Unofficially,  it  was  suggested  that  immediate  steps  be 
taken  to  install  a syphon  at  the  site  of  the  upper  dam  as  an 
emergency  method  of  reducing  the  crest  level.  Both  parties 
agreed  that  over-topping. ’ • of  the  upper  dam  would  cause 

catastrophic  damage,  both  to  property  and  life  down-stream 
of  the  dam  site.  The  impression  created  was  that  the 
condition  of  the  upper  dam  was  such  that  emergency  steps  be 
taken  immediately  to  lower  the  crest  level  and  to  keep  it 
lowered. 


Mr.  Concra  took  the  specifications  set  forth  in  Task  Order  #1, 
which  constitutes  the  proposed  engineering  work  to  be  done  by  the 
Parsons  Engineering  firm,  and  promised  to  review  them  immediately 
and  report  back  to  the  Village.  He  suggested  that  he  would  be  glad 
to  work  with  the  Village,  or  with  the  Consultant  for  the  Village, 
in  any  manner  which  might  be  helpful. 

Mr.  Concra  and  his  associate  did  not  seem  concerned  about  the 
lower  dam.  They  noted  some  seepage,  but  stated  that  this  was  always 
the  case  with  earthen  dams.  They  would  suggest  some  maintenance 
problems,  including  a number  of  woodchuck  holes.  They  suggested 
that  this  problem  be  taken  care  of  immediately.1  •.? 

The  Bureau  will  make  a written  report  to  the  Village, 
undoubtedly  mandating  an  immediate  lowering  of  the  crest  level 
behind  the  upper  dam,  with  the  number  of  feet  to  be  stated  in 
the  letter,  after  certain  engineering  are  made. 


WMD . 
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. Report  of  Inspection 
"Water  Supply  Daria 
1'averly,  N.Y. 


!i  14  December  1973  , 


Purpose:  At  the  request  of  the  Village  of  Waverly,  through  the  Regional 
Director  of  the  Federal  Disaster  Assistance  Administration,  an  inspection  / 

I of  the  subject  dam3  was  made  to  evaluate  a potential  hazard  caused  by 
reported  movement  of  the  upstream  slope  of  the  upper  water  supply  dam. 

Date  of  Inspection;  10-11  December  1973 

Principal  Contacts;  Mr.  Daniel  Leary  - Mayor,  Village  of  Waverly 
•; ‘ .r .Mr*  Harry  Woodbum  - President,  Village  of  Waverly 

J V.v* \p ’■  Wh ter  Commission 

i ..Vy Mr*.  E.  H.  Lohman  - Village  of  Waverly  Water  Com- 

mission 


>7>;  mission 

■7  : -i.'i;*,  . vV;  Mr.  "William  Connor  - Superintendent  of  Public  Works, 

•":?  >*!*.•-»' v'’’’"-1  i;“>  V Waverly,  N.Y. 

"•»  " "!  . Mr.  G.  E.  Lloyd  - Parsons,  Brinckerhoff,  Quads 

i ’ • » and  Douglas,  Inc.,  Consulting 

["/:  • " ••  Firm  • ‘ " 

Narrative : Waverly,  N.Y.  is  a small  town  of  approximately  5500  population 
and  is  located  on  Route  17,  20  miles  east  of  Elmira  and  40  miles  west  of 
Binghamton,  N.Y. 

The  two  water  supply  dams  are  located  about  one  mile  northwest  of  the  Village 
of  Waverly  on  Dry  Brook  Creek,  The  upper  impoundment  is  used  for  sedimen- 
tation while  the  lower  impoundment  is  used  for  direct  water  supply.  Dovn- 
L stream  of  the  dams,  Dry  Brook  Creek  flows  through  the  westerly  1/3  of  the 
village  and  has  very  limited  channel  capacity.  The  drainage  area  for  the 
impoundments  is  about  two  square  miles.  A consulting  firm,  Parsons, 
Brinckerhoff,  Quads  and  Douglas,  was  retained  to  study  the  hydraulics  and 
hydrology  of  a proposed  filtration  plant  just  downstream  of  the  lower  dam. 
Both  dams  were  built  or  raised  in  1918.  Virtually  no  as-built  data  exists. 

^ A- Lower  Dam:  The  lower  dam  ha3  a height  of  54  feet,  is  about  310  feet  long 
> ^ and  the  normal  pool  level  creates  a hydraulic  head  of  47  feet.  The  erabank- 

rj  ment  is  founded  on  rock,  has  a central  contrete  core  wall,  upstream  and 

'■  downstream  slopes  that  vary  between  1 vertical  and  l|-  horizontal  to  1 verti- 
cal  to  l£  horizontal.  The  crest  width  is  about  8 feet  and  shows  signs  of 
| , about  6-8  inches  of  settlement  at  the  maximum  section.  The  dam  was  built 

4/';  in  1918  and  no  record  drawings  exist.  A side  channel  spillway  having  a 

I’'  length  of  about  100  feet  is  located  on  the  right  abutment. 

i • : ; • v l’ 

Reservoir  control  is  obtained  by  controlled  discharges  from  the  upper  dam, 

[ water  supply  discharges,  and  the  spillway.  Virtually  no  drawdown  capa- 
* bility  exists.  v 
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! The  only  vi sable/ signs  of  distress  are  the  settlement  at  the  top  of 
dam  and  about  25  gpm  of  seepage  exiting  from  the  embankment  into  the 
Valve  house  located  at  the  downstream  toe  at  the  base  of  the  right  abut- 

';.V  • ment.  ••••■■  ' \ / ' , 

Upper  Dam:  The  upper  dan  has  a height  of  70  feet,  a top  width  cf 
10  feet,  a length  of  about  7GO;feet,  and  the  normal  pool  creates  a hy- 
draulic head  of  about  65  feet.  Records  from  1918  indicate  that  the  original 
dam  was  about  36  feet  high  and  was  raised  to  its  present  height  by  upstream 
■ construction.  There  are  virtually  no  design  or  construction  records  for 
I the  embankment.  One  sketch  shows  a short  concrete  core  wall  in  the  up- 
; . , stream  third  of  the  embankment.  Both  upstream  and  downstream  slopes  vary 

from  1 vertical  on  1-|-  horizontal  to  1 vertical  on  1-g-  horicontal.  The  down-  ' 
stream  slope  has  about  6 feet  of  tail  water  created  by  the  lower  reservoir. 

",  Reservoir  control  was  previously  obtained  by  a spillway  located  on  the  right 
, abutment  at  elevation  993-5  feet.  Top  of  dam  is  at  elevation  1000+.  The 
discharge  through  a 6-inch  and  a 14-inch  pipe  located  in  the  embankment 
provides  little  or  no  control.  An  emergency  spillway,  also  located  on  the 
right  abutment  is  2 feet  higher  than  the  normal  crest.  Tropical  Storm 
Agnes  caused  high  reservoir  stages  and  flow  through  the  emergency  spillway. 
Since  Agnes,  several  signs  of  distress  were  observed  by  the  owners,  namely 
settlement  of  the  upstream  portion  of  the  top  of  dam  accompanied  by  cracks 
and  fissures.  In  April  the  State  of  New  York  advised  owners  to  lower  the  : . 
resarvoir-15~feet“bsTovrTToT5£3r'pd62rT;d'elevation  979  as  a precautionary 
measure.  The  Village  consulted  their  A/E,  who  recommended  monumentatiou, 
exploration  and  observation  veils,  and  that  the  pool  be  maintained  at 
. the  lower  level.  The  A/E  also  started  to  evaluate  the  drawdown  system. 

Prior  to  this,  no  formal  inspection  had  been  conducted,  the  pool  ha3  neyer 
been  lowered  to  inspect  the  14-inch  outlet  pipe  or  the  upstream  slope.  No 
instrumentation  or  monuments tion  had  been  installed. 

At  the  time  of  the  inspection  the  embankment  was  in  a gradual  state  of 
failure  with,  a slide  over  the  entire  length  in  the  upstream  slope,  which 
probably  resulted  from  a sudden  drawdown  condition  after  Agnes.  The  maxi- 
mum downward  movement  of  the  top  of  the  upstream  slope  is  about  4 feet. 

The  entire  top  of  dam  is  cracked  and  fissured,  the  maximum  crack  being 
about  10  inches  wide.  A slide  over  at  least  2/3  of  the  length  of  dam  is 
occurring  in  the  downstream  direction  about  midway  up  the  slope.  This  is 
a result  of  the  long  term  steady  seepage  condition. 

Although  tail  water  at  elevation  935+  prevented  observation  for  seepage 
at  the  downstream  toe,  seepage  was  observed  exiting  from  the  base  of  the 
slope  on  the  right  abutment  and  along  the  concrete  spillway  retaining  wall. 
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14  December  1973 

Temporary  monuments  along  the  top  of  the  dam  were  installed  by  the  owners  ■ 
in  October  1973;  however,  four  sets  of  readings  showed  no  major  signs  of 
movement.  Prior  to  Agnes,  the  top  of  dam  was  reported  to  bo  level.  A 
1.5  inch  rainfall  in  the  period  of  8-9  December  caused  an  8-foot  rise  in 
the  pool  with  both  the  6-inch  and  14-inch  discharge  lines  opened  fully.  ; 
Preliminary  analysis  indicates  that  a rainfall  of  about  2.7  inches  in 
three  hours,  which  is  approximately  a twenty-five  year  storm,  could  be 
contained  to, the  spillway  crest  with  the  prior  pool  elevation  at  979  as 
recommended  by  New  York  State.  Peak  discharge  for  a twenty-five  year  stowm 
would  be  of  a magnitude  between  500  and  1000  cubic  feet  per  second  and 
could  not  be  controlled  by  the  available  outlet  pipes  and  possible  port- 
able pumps.  ,1..  • . • , . . . ; 

f 

fhotographs  are  available  at  the  Baltimore  Dlstriot  offioe. 
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1.  The  lower  dam  is  not  considered  safe  by  current  design  criteria,  but 
does  not  present  an  immediate  hazard  as  does  the  upper  dam. 

* 1 • , , 

2.  The  upper  dam  is  in  a state  of  gradual  failure  with  a downstream  slide 
caused  by  long  tern  steady  seepage  and  an  upstream,  slide  resulting  from  a 
sudden  drawdown  during  Agnes  in  June  1972.  The  downstream  condition  was 
probably  aggravated  at  this  time. 


1.  Immediate  action  should  be  taken  to  lower  the  upper  reservoir  at  a 
controlled  rate  from  its  present  level  at  elevation  .979  to  at  least  ele- 
vation 955.  This  should  be  accomplished  by  opening  discharge  pipes, 
operation  of  portable  pumps  and  if  necessary,  the  excavation  of  a diver- 
sion ditch. on  the  right  abutment  to  control  the  inflow  of  surface  runoff, 
During  this  period  of  drawdown  the  embankment  should  be  kept  under  con- 
stant surveillance  by  a competent  Soils  Engineer. 

■>  , ,.i 

2.  The  upper  reservoir  should  be  maintained  at  this  lower  level  as  long 
as  the  embankment  remains  in  its  present  oondtion.  This  can  be  accom- 
plished by  providing  a lower  spillway,  if  required. 

3.  The  k/Zf  Parsons, , Brinckerhof f , Quade  and. Douglas,  Ino.,  should  con- 

duct a study  to  determine  the  extent  of  permanent  remedial  measures  that 
will  be  required  to  restore  the  embankment  to  a safe  oondtion  and  meet’ . 
the  needs  of  the  village.  < 


ARTHUR  H.  WALZ 
Actg  Chief,  Dams  & Levees 
Section 


J . HEMLER 

Asst.  Chief,  Rrojeot  Planning 
Branch 


J.  LESNIK 
Hydraulic  Engineer 
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VILLAGE  Of  WAVERLY  Waverly.  New  York  1 4 8 92 


RELEASE  - DECEMBER  11,  1973 


j Since  Hurricane  Agnes  In  June  of  1972,  substantial  investi- 

gation  has  been  made  concerning  the  safety  of  the  two  Impounding  dams 

j jhloh  are  one  of.  the  sources  of  the  Waverly  water  supply.  Por  the  i 
* . j 

past  year,  the  Consulting  Engineering  Firm  of  Parsons,  Brinckerhoff , - 

Uuade  & Douglas,  Inc.,  have  been  conducting  An  investigation  of  the 
tiams  in  an  effort  to  determine  the  question  of  their  safety.  During 
lchat  period,  several  inspections  have  been  made  of  the  dams  by 
pngineers  of  the  New  York  State  Department  of  Environmental  Control. 
Recently,  through  the  efforts  of  Congressman  Howard  W.  Robison  and 
jeon  Thomas,  our  County  Legislator,  the  U.S.  Corp  of  Engineers  have 
made  on-site  inspections.  Today,  I met,  along  with  other  Village 
officials,  with  representatives  of  the  Corp  of  Engineers  and  a repre- 
sentative of  our  engineering  firm.  The  information  elicited  indicates 
uhat  the  problem  may  be  considerably  more  serious  than  had  earlier. 

i I, 

>een  thought.  ^ 

; * 

We  are  told  that  there  has  been  subsidence  in  the  down- 


stream face  of  the  upper  dam,  probably  of  some  time  duration,  and 
further  subsidence  on  the  up-stream  face  of  the  upper  dam  which  can 

• v 

>e  attributed  to  the  effects  of  Hurricane  Agnes.  The  level  of  the 

% 

parapet  on  the  upper  danV  has  subsided  about  four  feet  since  Hurricane 

J J 

1 ! * • 

Agnes.  We  do  not  feel  that  there  is  any  immediate  danger  of  a breach 

I . i 

ind  in  this  conclusion,  our  advisors  ooncur.  However,  because  of  the 
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2.  We  are  taking  steps  to  commence  Immediately  core  drill- 
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Ispense  with  competitive  bidding. 
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. ‘will  clarify  the  reasons  ana  prevent  undue  alarm. 
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Eli  '.ASE  - DECEMBER  11,  1973 

j l*  ;•  . *' . 

lalire.  of  what  has  taken  place  at  the  site  of  the  Impounding  dams,  in 

;he  hills  above  the  Village,  we  are  taking  the  following  steps  as  pre-  j. 

• ;•/  •;  ' r l'1  • '.j  " i ;;; 

jaj fcionary  measures:  ' . ’ 

1.  In’ accordance  with  the  suggestions  of  the  Corp  of 
Er|  ineers  and  our  engineering  consultant,  we  are  lowering  the  pool 
behind  the  upper  impounding  dam  to  as  low  a level  as  possible.  This . 
mJ.it  We  done  slowly,  in  accordance  with  the  engineering  advice  given  j ‘ 

ti  us  1 and  with  the  reduction  being  in  the  neighborhood  of  not  more 

, • : •>  •;  •.  • ■ .......  .■ 

than  four  inches  a day,  to  prevent  further  deterioration  in  the  upper 

} 5 i •.  V e ■ ■ ■■■■■•  • • • • * •’  i , • ' »yt 
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:|  Ag  at:-*the  upper  dam  site  to  determine  the  stability  of  the  material*  : 
in  the  interior  of  the  upper  dam,  and  on  an  emergenoy  basis  so  as  to 

I:  '<17  . . .•  * • ...  *.  1 ; • 


/ j 

i 


3.  We  are  preparing  an  emergency  evacuation  plan  for  use 
the  unlikely  event  that  a serious  problem  might  arise  which  would 
j ndanger  the  lives  and  property  of  people  residing  downward  from  the 
i dam  sites*  Representatives  of  the  adjoining  Borough  of  South  Waver ly 
fill  be  asked  to  participate  in  the  working  out  of  such  plan. 

Release  of  this  statement  should  not  be  a cause  for  alarm 
to  residents  of  our  community.  It  is  simply  a statement  designed  to.  . ... 
define  the  problem  and  alert  the  citizenry  to  the  steps  being  taken 
.as  a precaution.  There  will  be  certain  observa&e  activity  in  the 

! . ‘ * . v. 

dam  area  within  the  next  month  anrf  it  is  hoped  that’  this  statement,. 

' •. 
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OFFICE  OF  ENVIRONMENTAL  ANALYSIS 

M E M 0 R A N D U M 


Vic  Glider 
| S.  J.  Zeccolo 

CTs  Waverly  Dams 
j December  17,  1973 

I On  April  5,  1973,  myself  and  another  Department  engineer  inspected  these 
dams  at  the  request  of  the  Village  of  Waverly. 

1 During  the  time  of  the  Agnes  floods,  the  water's  level  rose  to  unprecedented 
levels  and  soaked  portions  of  the  embankment  which  had  not  been  previously 
so  exposed.  This  condition  plus  a sudden  drawdown  has  resulted  in  a sloughing 

I of  the  earthen  embankment  in  both  directions.  It  was  stated  that  cracks 
along  the  crest  of  the  dam  appeared  after  Hurricane  Agnes.  A result  of  this 
inspection  was  an  order  from  us  to  lower  the  water  level  15  feet  beJow  normal 

(pool  elevation,  and  td  maintain  that  level  until  .completion  of  an  engineering 

study*  C-S^7'7/-/7^  % &Jt  7/-cso{  , 

The  Village  then  asked  me  to  review  the  engineering  proposal  for  a dam 

I investigation  presented  by  Parsons-Brinkerhof f . On  April  16,  I sent  a 
Letter  outlining  my  comments.  One  of  my  comments  was  that  Parsons-Brinkerhof f 
should  coordinate  their  study  with  Nausbaummer  & Clark  (the  filtration  plan* 
t designer)  to  determine  whether  or  not  the  upper  reservoir  should  be  permanently 
1 Lowered  or  eliminated. 

;The  Village  was  very  concerned  over  the  fact  that  they  were  contemplating  a 
j lew  water  filtration  plant,  and  now  faced  with  an  expensive  dam  repair,  they 
aould  be  unable  to  do  both  projects. 

• 

j uring  the  State's  "Federal  Dam  Inventory",  the  Army  Corps  of  Engineers  was 
! otified  of  the  situation  and  that  a serious  downstream  hazard  existed.  The 
Corps  has  recently  inspected  the  upper  dam  and  deemed  it  necessary  to  implement 
i'mergency  action.  On  Friday,  December  14,  I was  directed  by  the  Department  to 
j ct  as  liaison  at  a meeting  between  the  Army  Corps  of  Engineers  - Baltimore 
District,  the  Village  of  Waverly,  Department  of  Environmental  Conservation  and 
Department  of  Transportation.  At  this  meeting.  Colonel  McGarry  stated  that 
j his  was  a serious  situation  and  that  emergency  action  was  deemed  necessary  by 
che  Corps  of  Engineers,  Department  of  Environmental  Conservation,  Parsons- 
Brinkerhoff  and  the  Department  of  Transportation  Soils  Engineers  feel  that 
I he  situation  is  serious,  but  as  long  as  the  water  levels  are  kept  down,  there 
I.  s no  crisis. 

I complete  list  of  attendance  is  attached.  Not  shown  on  this  list  were  several 
I eople  from  the  news  media.  The  0.  S.  Corps  of  Engineers  Public  Affairs  man 
Invited  the  press. 

j f the  Corps  of  Engineers  wishes  to  call  this  an  emergency  and  bare  the  costs 
tor  remedial  action,  the  Village  has  no  objection  and  neither  should  the 

[epartment.  Colonel  M'.Garry  asked  me  if  the  State  of  New  York  could  assist 
le  Village  in  any  way.  I advised  him  that  I was  not  authorized  to  speak  for 
ae  entire  State,  but  that  the  Department  of  Environmental  Ccnservation  was 


I Vic  Glider 
Page  2 

December  17,  1973 

^ unable  to  render  any  financial  or  construction  assistance.  The  D.O.T. 

representative  informed  Colonel  McGarry  that  there  was  a possibility  of 
| obtaining  equipment  from  their  Region  6.  However,  such  an  order  would  have 
1 to  be  received  from  higher  D.O.T.  officials.  Colonel  McGarry  said  he  would 
send  an  official  request  to  the  Governor's  office.  This  procedure  is  necessary 
j for  him  to  exhaust  all  other  available  assistance  before  committing  federal 
funds  in  an  emergency.  As  long  as  N.  Y.  S.  cannot  assist  the  Village,  the 
Corps  will  step-in  using  emergency  funds.  Colonel  McGarry  expressed  a desire 
- to  do  this  project  without  proceeding  to  formal  Federal  contracts  by  procuring 
j trucks,  equipment  and  labor  from  the  Village  or  the  State. 

The  emergency  procedure  as  outlined  by  Major  Johnson  was  to: 

1.  Drawdown  the  reservoir  by  pumping. 


2.  Construct  a diversion  ditch  to  eliminate  inflow. 

3.  Conduct  core  borings  and  analyze  them. 

4.  Design  a new  principal  spillway. 


5.  Construct  the  new  spillway. 

I agreed  with  their  logic  except  for  the  necessity  of  the  diversion  ditch. 
Levels  can  be  controlled  by  pumping  during  periods  of  low  inflow  without 
resorting  to  a diversion  ditch.  The  Corps  will  determine  whether  or  not  to 
ditch  depending  on  the  pumping  capability. 


I The  Village  welcomes  this  assistance  and  will  cooperate  in  any  way  they  can 
. with  the  Corps.  The  Department  should  welcome  this  Federal  assistance.  If 
the  Army  Corps  of  Engineers  wishes  to  repair  or  reconstruct  unsafe  dams  with 
j-  high  hazards,  they  would  provide  a great  service  to  the  State. 
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October  31,  1973 


Mr.  Stanford  Zeccolo 

Department  of  Environmental  Conservation 

50  Wolf  Road 

Albany,  New  York  12205 

Dear  Mr.  Zeccolo: 

We  are  in  the  process  of  studying  the  water  supply  dams  in 
the  Village  of  Waverly,  New  York,  and  we  understand  that  some 
data  is  available  in  the  New  York  State  archives. 

Please  send  us  information  on  Registered  Dams  numbered  10 
and  10A,  in  the  Chemung  River  Watershed,  as  we  discussed  during 
our  telephone  conversation  of  October  31,  1973. 

Thank  you  for  your  assistance  in  this  matter,  we  remain 

Very  truly  yours, 

PARSONS,  BRINCKERHOFF,  QUADE  & DOUGLAS, INC. 


GRL:ml 


G.  R.  Lloyd 
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Following  requests  from  the  village  of  Waverly,  New  York  State 
Officials,  and  the  Federal  Disaster  Assistance  Administration,  the 
U.  S.  Army  Corps  of  Engineers  responded  and  inspected  the  village's 
two  water  supply  dams. 

The  inspection  disclosed  that  one  of  the  dams  was  in  a grac>  il 
state  of  failure  and  presented  a serious  threat  to  liie  and  property 
in  the  village  as  well  as  in  the  neighboring  community  of  South  Waverly, 
Pennsylvania. 

This  report  documents  the  emergency  operations  undertaken  by  the 
Baltimore  District  under  the  provisions  of  ER  500-1-1.  The  emergency 
actions  undertaken  were  the  lowering  of  pool  behind  the  dam  to  a safe 
elevation  and  the  construction  of  a low-level  spillway  to  prevent 
impoundment  of  water  behind  the  dam. 


AFTER  ACTION  REPORT 
WAVERLY,  NEW  YORK 

14  December  1973 

1.1  Authority.  This  report  on  the  activities  of  the  U.  S.  Army 
Engineer  District,  Baltimore,  in  Waverly,  New  York,  surrounding  the 
potential  failure  of  an  earthen  dam  is  prepared  in  accordance  with 
instruction  contained  in  ER  500-1-1. 

1.2  Purpose.  This  report  summarizes  activities  undertaken  with  the 
statutory  authority  granted  the  Corps  of  Engineers  in  PL  84-99  and  is 
intended  to  describe  the  emergency  operations  carried  out  by  the 
Baltimore  District. 

1.3  Location.  The  village  of  Waverly,  New  York,  is  a town  of 
approximately  5,500  population  located  along  the  southern  tier 
expressway  (Route  17),  20  miles  east  of  Elmira, _New  York,  and  40 
miles  west  of  Einghamtcn,  New  York.  The  village  was  incorporated 
in  1854.  Dry  Brook,  a tributary  stream  of  the.  Chemung  River  which 
flows  through  the  village,  has  two  water  impoundment  dams  about 
1-1/2  miles  upstream  of  the  center  of  the  village.  Although  the 
purpose  of  these  dams  is  for  water  supply,  there  are  some  inherent 
flood  control  benefits. 

1.4  History.  In  the  days  of  colonial  settlement,  cities  and  villages 
were  founded  along  navigable  waterways  since  boats  were  the  primary 
vehicle  for  transportation  and  commerce.  By  the  mid  1800's  railroads 
began  linking  cities  and  opening  areas  to  development  that  were  not 
necessarily  near  a waterway.  New  cities  and  villages  appeared  almost 
overnight  along  these  railroad  rights-of-way.  Many  of  the  buildings 
constructed  were  of  lumber,  since  it  was  the  most  plentiful  building 
material.  The  fact  that  many  of  these  towns  were  remote  from  large 
quantities  of  water  resulted  in  almost  invariable  losses  to  fii-e  of 
whole  blocks , ravaged  because  there  was  not  enough  water  to  bring  the 
flames  under  control. 

Commercial  wooden  buildings  sprang  up  on  both  sides  of  Waverly 's  Broad 
Street  situated  as  it  was  adjacent  to  the  newly  constructed  Erie  Railroad. 
This  railroad  was  a link  between  New  York  City,  Lake  Erie,  and  the  West. 

As  the  village  expanded  it  was  soon  beset  by  a succession  of  disastrous 
fires.  In  the  spring  of  1855,  Waverly's  first  great  fire  destroyed 
seventeen  stores.  Shortly  thereafter,  the  first  village  fire  company 
was  organized  and  a hand  engine  purchased.  Cisterns  were  dug  and  bricked 


in  for  the  purpose  of  providing  water  supply  for  fire  fighting.  Remains 
of  several  cisterns  were  unearthed  in  the  1960's  when  Broad  Street  was 
resurfaced.  In  1871,  a second  disastrous  fire  destroyed  sixteen  buildings 
and  twenty-five  businesses.  The  cisterns  source  of  water  supply  proved 
inadequate. 

c 

Continued  rapid  growth  of  the  town  led  insurance  companies  to  threaten 
to  cancel  fire  policies.  Village  Trustees  studied  the  problem  and  retained 
a civil  engineer  to  study  the  possibility  of  impounding  the  head  waters 
of  Dry  Brook  to  provide  a source  for  a water  system.  The  cost  of 
$129,000  proved  prohibitive  to  the  village  government.  The  suggestion 
of  a well  at  the  foot  of  Spanish  Hill  with  the  water  to  be  pumped  to 
storage  tanks  was  also  rejected  as  being  too  costly. 

The  impetus  for  the  beginning  of  the  Waverly  Water  System  ultimately 
came  from  private  sources  in  1880  when  the  Waverly  Water  Company  was 
organized.  The  voters  of  the  village  ratified  a contract  which  provided 
for  payment  to  the  Company  of  an  annual  sum  of  $1,600.00  for  furnishing 
eighteen  Broad  Street  meters  with  water,  with  additional  hydrants  to  be 
furnished  with  water  at  $75.00  per  year  per  hydrant.  The  Waverly  Water 
Company,  a privately  owned  stock  company,  was  given  the  necessary  village 
franchise  and  commenced,  in  1880,  the  construction  of  impounding  dams  at 
the  headwater  of  Dry  Brook  north  and  west  of  the  village.  What  is  now 
called  the  lower  reservoir  was  constructed  during  that  year  and  retains 
approximately  its  original  form.  This  was  to  be  the  primary  storage 
reservoir.  At  the  same  time  a smaller  reservoir,  with  an  impounding  dam 
fifteen  feet  in  height,  was  constructed  north  of  the  primary  reservoir. 

A 14-inch  outlet  pipe  was  included  to  feed  the  lower  reservoir.  The 
purpose  of  the  smaller  reservoir  was  probably  two-fold — to  impound  the 
waters  of  Dry  Brook  while  construction  was  underway  on  the  primary 
storage  reservoir  below,  and  secondly  to  act  as  a sedimentation  basin 
for  run-off  waters  from  Dry  Brook  before  it  was  fed  into  the  lower 
reservoir.  At  the  same  time,  a run-off  spillway  was  built  leading  from 
the  west  side  of  the  upper  dam,  around  the  lower  reservoir,  and  into 
the  upper  Waverly  Glen  at  the  present  side  of  the  Glen  waterfall. 

Though  need  for  fire  protection  provided  the  immediate  impetus  for 
construction  of  the  Waverly  impounding  dam,  the  newly  organized  company 
moved  immediately  into  a program  of  providing  water  for  household 
patrons  in  the  rapidly  expanding  residential  areas  of  the  village. 

Mains  were  laid  in  numerous  newly  developed  streets,  and  the  Waverly 
Water  Company  became  an  active  force  in  the  rapid  development  of  the 
village. 

In  1906  the  Board  of  Trustees  of  the  village  submitted  to  the  voters 
the  question  of  whether  the  village  should  acquire  the  existing  private 
system  of  Water  Works  of  the  Waverly  Water  Company,  Including  Its  mains, 
lands,  easements,  rlghts-of-way  and  property  for  a sum  not  to  exceed 
$125,000.00.  The  proposition  was  noted  In  the  affirmative.  There  followed 
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a period  of  five  years  of  extended  and  bitter  litigation  in  the  Supreme 
Court  of  the  State  of  New  York  involving  the  acquisition  of  the  water 
works  by  the  village  through  condemnation  proceedings.  The  Water  Company 
contested  the  acquisition  on  numerous  grounds,  but  by  1912  litigation  was 
concluded  and  the  Waverly  Water  System,  including  the  impounding  dam, 
became  the  property  of  the  village  of  Waverly  and  a municipal  utility. 

Bonds  were  authorized  and  issued  to  finance  the  purchase  and  improvements 
and  a separate  Board  of  Water  Commissioners  was  created  that  year  to 
operate  and  manage  the  new  municipal  water  system. 

In  the  following  years,  and  up  to  1918,  the  upper  impounding  dam  was 
improved  and  its  capacity  enlarged.  Additional  watershed  lands  were 
purchased.  The  upper  darn  was  raised  an  additional  thirty  feet  above  the 
original  fifteen  feet,  and  adjustments  were  made  to  the  diversion  spillway 
to  make  it  compatible  with  the  raised  height  of  the  upper  dam. 

By  1920  the  Waverly  Water  System  had  for  the  most  part  taken  its  present 
form.  Village-owned  lands  in  the  impounding  area  consist  of  approximately 
five  hundred  acres.  The  entire  watershed  consists  of  approximately  two 
square  miles  of  land.  The  capacity  of  the  lower  impounding  reservoir 
is  approximately  SO  million  gallons  and  that  of  the  upper  reservoir 
approximately  130  million  gallons.  Extensive  reforestation  and  plantings 
on  the  slopes  adjoining  both  reservoirs  control  erosion  and  add  to  the 
water  retention  capacity  of  the  watershed. 

From  1920  to  1970  the  dam  existed  essentially  in  its  present  form,  being 
maintained  by  the  village  pvblic  works  department.  A number  of  independent 
events  in  the  past  several  years  brought  attention  to  dams  in  general,  and 
the  Waverly  Water  System  in  particular. 

In  early  1970,  the  village  began  to  assess  its  water  supply  from  a 
quality  standpoint,  and  this,  in  turn,  led  to  an  evaluation  of  the 
structural  soundness  of  the  dams.  Concurrently,  in  1970,  the  Buffalo 
Creek  Disaster  occurred  in  West  Virginia.  This  disaster,  in  which  a 
series  of  mine  company  dams  broke  and  flooded  a narrow  valley,  resulted 
in  passage  on  8 August  1972  of  the  Dam  Safety  Act,  PL  92-367.  The 
objective.3  of  the  Act  are  to  inventory  all  dams  meeting  a specified 
criteria  in  the  United  States  and  to  develop  recommendatf ins  for  a 
comprehensive  National  Dam  Safety  Program.  This  enormous  task  was 
delegated  to  the  Department  of  the  Array,  Office  of  the  Chief  of  Engineers, 

Array  Corps  of  Engineers.  The  responsibility  for  the  State  of  New  York 
under  this  program  was  assigned  to  the  New  vork  District  Engineer  who 
entered  into  a contract  with  the  New  York  State  Department  of  Environmental 
Conservation  (DEC)  to  perform  the  inventory  and  submit,  prior  to  1 April  1974, 
a report  on  applicable  New  York  State  dams. 


In  June  1972  the  effects  of  tropical  storm  Agnes  were  felt  in  and 
around  the  Waverly  area  and  extensive  damages  resulted  to  the  village, 
and  a3  was  later  realized,  to  the  dams. 

Following  Agnes,  village  officials  kept  a watchful  eye  on  the  dams; 
and  sometime  later  when  settling  was  noticed,  they  requested  the  New 
York  State  DEC  to  inspect  the  dams  as  soon  as  possible. 

Officials  from  the  DEC  visited  the  damsite  on  4 April  1973  and,  noting 
some  deficiencies,  verbally  ordered  the  water  level  of  the  upper  impound- 
ment lowered  15  feet  from  its  normal  pool  elevation.  The  authority  for 
New  York  State  Officials  to  act  in  such  emergencies  is  contained  in  the 
New  York  State  Environmental  Conservation  Law,  Section  15-0507  (Inspection 
of  Dams)  and  Section  71-1819  (Summary  Action).  DEC  officials  reported 
after  their  visit  that  "these  dams  constitute  a greater  threat  than  any 
other  existing  dams  in  the  state  at  the  present  time."  The  village  then 
consulted  architect-engineer,  Parsons,  Brinckerhoff , Quade  and  Douglas 
of  New  York  City,  who  recommended  monutnentation  be  established,  exploration 
and  observations  wells  be  dug,  and  that  the  pool  be  maintained  at  the 
lower  level.  This  firm  was  under  contract  with  the  village  for  other 
services. 


Concerned  over  this  assessment,  village  officials  contacted  numarou3 
governmental  agencies  including  the  New  York  State  Civil  Defense  and 
the  Federal  Disaster  Assistance  Agency  (FDAA).  The  FDAA  concluded  that 
it  had  not  authority  to  render  assistance  to  the  village,  and  on  14  November 
1973,  sent  a letter  (see  appendix  G)  to  the  Baltimore  District  Corp3  of 
Engineers  requesting  initiation  of  a study  concerning  a potential  dam 
failure . 

The  Baltimore  District  dispatched  an  inspection  team  to  Waverly  soon 
after  the  arrival  of  the  request  for  the  study.  The  resulting  emergency 
operation  was  unusual  in  that  it  va3  undertaken  to  preclude  occurrence 
of  rather  than  recover  from  a disaster.  As  the  Mayor  of  Waverly,  New  York, 
who  had  experienced  the  flood  of  1972,  said,  "It  seems  relatively  easy 
to  get  outside  help  after  a disaster  but  nearly  impossible  to  get 
assistance  in  averting  a potential  disaster."  Upon  returning  to  Baltimore, 
the  inspection  team  filed  the  trip  report  found  in  appendix  A. 

1.5  Dam  description.  The  upper  dam  has  a height  of  70  feet,  a top 
width  of  10  feet,  a length  of  about  700  feet,  and  the  normal  pool  creates 
a hydraulic  head  of  about  66  feet.  A dam  report,  made  in  1916  by  the 
Conservation  Commission  of  the  State  of  New  York,  indicates  that  the  dan 
was  originally  about  36  feet  high  and  was  raised  to  its  present  height 
when  the  reservoir  was  enlarged.  There  are  virtually  no  design  or 
construction  records  for  the  embankment.  One  sketch  in  the  1916  report 
shows  a short  concrete  core  wall  in  the  upstream  third  of  the  embank- 
ment. See  the  sketch  marked  "Section"  on  page  5.  Both  upstream 
and  downstream  slopes  vary  from  1 vertical  on  1-1/4  horizontal  to 
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1 vertical  on  1-1/2  horizontal.  The  downstream  slope  has  about  6 feet 
of  tail  water  created  by  the  lower  reservoir. 


Reservoir  control  was  previously  obtained  by  a spillway  located  on  the 
right  abutment  at  elevation  993.5  feet.  Top  of  dam  is  at  elevation  lOOOi 
the  discharge  through  a 6-inch  and  14-inch  pipe  located  in  the  embankment 
provides  little  or  no  control.  A second  spillway,  called  the  emergency 
spillway,  also  located  on  the  right  abutment,  is  2 feet  higher  than  the 
first  one.  Tropical  storm  Agnes  caused  high  reservoir  stages  and  flow 
through  the  emergency  spillway.  Since  Agnes,  several  signs  of  distress 
have  been  observed  by  the  owners,  namely  settlement  of  the  top  of  dam 
accompanied  by  cracks  and  fissures . 

Prior  to  the  arrival  of  the  Baltimore  District's  inspection  team,  no 
formal  inspection  had  been  conducted,  the  pool  had  never  been  lowered  to 
inspect  the  14- inch  outlet  pipe  or  the  upstream  slope,  and  no  instruments 
tion  and  very  little  monumentation  had  been  installed. 

At  the  time  of  the  team's  inspection,  the  embankment  was  noted  as  being 
in  a gradual  state  of  failure,  with  a slide  over  its  entire  length  in  the 
upstream  slopes  which  probably  resulted  from  a sudden  drawdown  condition 
after  Agnes.  The  maximum  downward  movement  of  the  top  of  the  upstream 
slope  is  about  4 feet.  The  entire  top  of  dam  is  cracked  and  fissured, 
with  the  maximum  crack  being  about  10  inches  wide  (see  photo  4,  page  6.) 

A slide  over  at  least  2/3  of  the  length  of  dam  is  occuring  in  the  down- 
stream direction  about  midway  up  the  slope  resulting  from  a long-term 
steady  seepage  condition. 

Although  tail  water  at  elevation  935±  prevented  observation  for  seepage 
at  the  downstream  toe,  seepage  was  observed  exiting  from  the  base  of  the 
slope  on  the  right  abutment  and  along  the  concrete  spillway  training  wall 
A few  monuments  along  the  top  of  the  dam  were  installed  by  the  owners  in 
October  1973;  however,  four  sets  of  readings  showed  no  major  signs  of 
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movement.  Prior  to  Agnes,  the  top  of  dam  was  reported  to  be  level.  A 
1.5-inch  rainfall  in  the  period  of  8-9  December  caused  an  8-foot  rise 

Iin  the  pool  with  both  the  6-inch  and  14-inch  discharge  lines  opened  fully. 

Preliminary  analysis  indicates  that  a rainfall  of  about  2.7  inches  in 
three  hours,  which  is  approximately  a twenty-five  year  storm,  could  be 
contained  to  the  spillway  crest  with  the  prior  pool  elevation  at  979*  as 
recommended  by  New  York  State.  Peak  discharge  for  a twenty-five  year 
storm  would  be  of  magnitude  between  500  and  1,000  cubic  feet  per  second 
and  could  not  be  controlled  by  the  available  outlet  pipes  even  if  supple- 
mented by  portable  pumps. 

The  conclusions  of  the  inspection  that  were  presented  to  the  village 
officials  on  the  afternoon  of  December  11  in  the  village  hall  were: 

(1)  the  lower  dam  is  not  considered  safe  by  current  design  criteria,  but 

does  not  present  an  immediate  hazard  as  does  the  upper  dam,  and  (2)  the 

upper  dan  is  in  a state  of  gradual  failure  with  a downstream  condition 
1 probably  aggravated  at  this  time. 

, | In  light  of  these  observations,  the  following  recommendations  were 

> I offered: 

. (1)  Immediate  action  should  be  taken  to  lower  the  upper  reservoir 

at  a controlled  rate  from  its  present  level,  at  elevation  979  to  at  least 
f elevation  955.  This  should  be  accomplished  by  opening  all  discharge  pipes, 

opera!  --g  portable  pumps  and,  if  necessary  excavating  a diversion  ditch  on 
the  right  abutment  to  control  the  inflow  of  surface  runoff.  During  this 
period  of  drawdown,  the  embankment  should  be  kept  under  constant  surveillance 
by  a competent  soils  engineer. 

(2)  The  upper  reservoir  should  be  maintained  at  this  lower  level 
as  long  as  the  embankment  remains  in  its  present  condition.  This  can  be 
accomplished  by  providing  a lower  spillway. 

(3)  An  architect-engineer  should  conduct  a study  to  determine  the 
extent  of  permanent  remedial  measures  that  will  be  required  to  restore 
the  embankment  to  a safe  condition  and  meet  the  needs  of  the  village. 

1.6  Emergency  actions.  On  December  13,  a teletype  message  was  sent  to 
the  North  Atlantic  Division  office  with  an  information  copy  to  the  Office 
of  Chief  of  Engineers  in  Washington,  D.  C.,  apprising  them  that  the  upper 
dam  was  in  a state  of  failure  and  presented  an  immediate  hazard  to  the 
village  (see  appendix  G).  It  was  recommended  that  immediate  action  be 
taken  to  lower  the  upper  reservoir,  to  excavate  a diversion  ditch  and  to 
construct  a low  level  spillway.  Any  delay  in  the  drawdown  operations 
could  have  resulted  in  failure  of  the  upper  dam  which  in  turn  would  cause 
overtopping  and  failure  of  the  lower  dam  and  extensive  flooding  and  loss 
of  life  in  the  village. 
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Colonel  Roberc  S.  McGarry,  District  Engineer,  was  briefed  on  the  report 
at  0S30  hours  on  14  December  1973.  He  was  concerned  with  the  seriousness 
of  the  situation  of  the  upper  dam  and  at  0900  hours  directed  that  key 
personnel  be.  ready  to  leave  the  District  office  for  Fort  Meade,  Maryland 
airfield  by  1000  hours  and  that  the  village,  New  York  State,  and  other 
interested  officials  be  notified  that  he  desired  to  meet  with  them  at 
1200  hours  In  Waverly.  The  purpose  of  the  meeting  was  to  assess  the 
condition  of  the  dam  personally  and  to  ascertain  the  capabilities  of  the 
related  local  governments  to  reduce  the  hazard.  Prior  to  departure, 
standby  pumps  located  in  the  Buffalo  District  were  requested  for 
Waverly. 

The  14  December  meeting  was  attended  by  Waverly  Village  officials 
(Mayor,  President  of  Water  Board,  Village  Attorney),  Town  Officials, 

County  Civil  Defense,  New  York  State  Department  of  Environmental 
Conservation,  New  York  State  Fish  and  Came  Commission,  New  York  State 
Department  of  Transportation,  and  members  of  the  press. 

The  Mayor  described  the  resources  and  revenue  income  for  the  village 
which  showed  that  the  village  could  not  undertake  the  expense  of  carrying 
out  the  proposed  recommendations.  The  New  York  State  representative 
explained  that  the  State  would  he  unable  to  respond  to  the  emergency  with 
the  necessary  speed.  Also,  for  the  State  to  accomplish  the  work  would 
require  conducting  a public  hearing  in  the  village,  getting  approval 
from  the  residents  and  placing  a Lien  against  the  village  after  performing 
the  work. 

In  the  meeting,  it  was  established  that  two  main  categories  of  work  w^.re 
required.  First,  the  amount  of  water  behind  the  weakened  dam  had  to  be 
reduced  as  quickly  and  as  safely  as  possible.  Because  of  the  very 
restrictive  outlet  conduits,  pumping  operations  were  required  to  lower 
the  pool  level.  Secondly,  a new  low-level  spillway  had  to  be  excavated 
to  maintain  the  pool  at  the  lower,  safe  level. 

At  this  point,  the  District  Engineer  had  to  make  a difficult  decision. 
Although  an  emergency  existed,  no  disaster  had  occurred.  Baltimore 
District  had  inspected  the  dam  and  had  made  a recommendation  to  local 
officials  on  remedial  measures.  With  local  and  state  officials  indica- 
ting that  they  lacked  the  financial  and  physical  resources  to  do  the 
work  in  the  urgent  manner  required,  and  with  the  dam  ir.  a state  of 
failure,  the  Baltimore  District  committed  itself  to  accomplish  the  more 
urgent  requirements. 

Public  Law  84-99  earmarks  a $15,000,000  fund  which  is  "to  be  expended 
in  . . . repair  or  restoration  of  any  flood  control  work  threatened  . . . 
by  flood  including  strengthening,  raising,  extending,  or  other  modification 
thereof  as  may  be  necessary  at  the  discretion  of  the  Chief  of  Engineers.  . . 
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to  protect  against  imminent  and  substantial  loss  to  life  and  property  . . 
Division  Engineers  are  delegated  authority  to  approve  emergency  work  under 
PL  84-99  by  hired  labor  and  government  plant  or  rented  equipment. 

In  his  decision  to  proceed  with  emergency  work  by  the  District,  the 
District  Engineer  not  only  considered  the  above  mentioned  provisions 
of  PL  84-99,  but  also  investigated  Chapter  5 of  ER  500-1-1,  titled 
Operational  Policies  and  Principles.  Paragraph  52.10  states  that  it  is 
policy  in  time  of  flood  for  District  Engineers  "to  determine  if  emergency 
operations  are  to  be  undertaken  by  the  Corps  of  Engineers  to  supplement 
local  efforts  and  that  such  preventative  measures  will  generally  be  of 
temporary  nature.  A declaration  of  a responsible  authority  of  a political 
subdivision,  while  desirable,  is  not  a prerequisite  to  furnishing  emergency 
assistance  under  PL  84-99.  It  is  the  policy  of  the  Chief  of  Engineers, 
however,  that  local  assurances  and  appropriate  requests  will  be  obtained. 
Participation  by  the  Corps  of  Engineers  in  emergency  operations  may  extend 
to  Division  and  District  Engineer  assumption  of  a leadership  role  if 
normally  responsible  local  authorities  are  unable  to  cope  with  the 
situation.  Such  leadership  is  limited  to  operational  control  of  emergency 
forces  and  would  follow  a written  request  from  State  or  local  authorities. 
These  actions  must  be  subordinate  to  the  responsibilities  and  authorities 
of  State  and  local  officials,  but  the  Corps'  capabilities  and  pre-eminence- 
in  the  field  should  be  mine  available  at  a time  when  it  is  roost  needed. 

An  aggressive  interest  in  appropriate  assistance  to  the  community  is 
desirable. " 


A separate  paragraph,  52.60  deals  with  possible  dam  breaching.  The 
paragraph  states,  "if  breaching  of  a dam  is  likely  unless  immediate  action 
is  taken,  and  if  such  breaching  would  cause  a flood  hazard  rt  uested 
flood  fighting  assistance  may  be  given  regardless  of  whether  the  dam  is 
a flood  control  work.  However,  only  temporary  flood  fighting  measures 
will  be  taken.  Due  recognition  will  be  given  State  and  local  responsibil- 
ities for  public  health  and  safety  requirements  which  may  require  draw- 
down of  the  pool  until  the  dam  can  be  repaired.  The  Corps'  activities 
should  be  terminated  as  soon  as  the  immediate  ihreat  has  passed." 

With  the.  above  authorities  in  mind,  the  District  Engineer  ordered  the 
Engineering  Division  to  provide  personnel  and  equipment  from  the. 

Foundation  and  Materials  Branch  Exploration  Section  to  operate  pumps 
to  draw  down  the  reservoir.  The  Exploration  Section  began  moving  in 
several  small  ptimps  of  their  own.  Meanwhile,  Buffalo  District  and  Hew 
York  State  Civil  Defense  were  shipping  pumps  which  would  also  be  operated 
by  Baltimore  District  personnel.  Major  Stanley  Johnson  of  the  Susquehanna 
Area  Office  was  directed  to  stay  on  the  scene  until  pumping  operations 
were  underway.  In  addition,  Baltimore  District  assisted  the  village,  in 
constructing  a diversion  ditch  which  captured  one  of  the  upper  reservoir 
tributary  streams  and  routed  it  around  the  side  of  the  reservoir  and  over 
the  spillway.  Approximately  one-fourth  of  the  drainage  area  was  controlled 
by  this  diten. 
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The  second  element  of  the  solution  to  the  emergency,  after  the  water 
was  pumped  down,  was  the  excavation  of  a new  low  level  spillway.  The 
District  Engineer  asked  if  New  York  had  assets  in  the  Department  of 
Transportation,  or  some  other  agency,  which  could  complete  the  required 
excavation.  The  New  York  Representative  promised  to  explore  this 

possibility  upon  his  return  to  Albany.  * 

I 

A telegram  was  seat  by  the  District  to  the  Governor  of  the  State  of 

New  York  apprising  him  of  the  extremely  dangerous  conditions  existing  I 

at  Waverly  (see  appendix  G) . The  immediate  measures  of  drawing  the  pool 
down  and  excavating  the  diversion  ditch  were  noted  and  a request  was 
made  for  assistance  of  the  State  in  constructing  the  low  level  spillway. 

Before  sundown  that  same  Friday,  the  14th  of  December,  pumps  were  being 
installed  by  District  personnel;  and  by  the  end  of  tne  next  day,  the 
Civil  Defense  pumps  and  Buffalo  District  pumps  had  Trrived.  The  Civil 
Defense  pumps  were  trailer  mounted,  powered  by  V-8  gasoline  engines  with 
a 1,500  GPM  capacLty.  These  were  placed  in  operation  and  the  reservoir 
began  to  be  drawn  down.  (See  photo  5,  page  11.)  At  first  a slow  drawdown 
rate  was  maintained  because  of  the  fear  that  the  saturated  soil  in  the 
dam  would  slump  if  the  pressure  of  the  reservoir  was  removed  too  rapidly. 

From  the  14th  through  the  18th  good  progress  was  made.  Then  a series  of 
warm  and  rainy  days  occurred  and  despite  best  efforts  the  level  of  the 
reservoir  rose  so  rapidly  that  it  endangered  the  pumps,  and  placed 
additional  stress  on  the  dam.  On  21  December,  the  District  Engineer 
received  a response  from  the  Governor  of  New  York  which  stated  that  New 
York  appreciated  the  work  being  dona  by  the  Corps,  but  "...  in  view 
of  the  long  experience  and  expertise  of  the  Corps  of  Engineers  ; nd  the 
urgent  need  to  quickly  construct  the  low  level  spillway,  I urge  you  to 
continue  to  move  rapidly  ahead  with  the  necessary  work.  State  forces 
will  continue  to  provide  assistance  but  do  not  have  the  capability  to 
design  and  construct  the  spillway  within  the  next  few  weeks"  (see 
appendix  G) . 

The  alarming  fluctuation  in  the  pool  level  dictated  that  the  new  low- 
level  spillway  be  constructed  a3  soon  as  possible. 

On  22  December,  the  District  Engineer  again  visited  Waverly.  The 
response  from  the  Governor,  combined  with  the  reservoir  fluctuations, 
caused  him  to  direct  that  the  District's  Engineering  Division  draw  up 
the  plans  and  specifications  for  the  low-level  spillway  and  that  contrac- 
tors be  invited  to  submit  proposals  on  the  required  work.  By  1200  hours 
on  27  December,  the  documents  were  prepared,  transported  to  Waverly, 
and  given  to  two  contractors.  At  0900  hours  on  28  December,  the  two 
proposals  were  opened  and  by  1230  hours  the  contract  was  awarded  in  the 
amount  of  $98,430. 
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The  contract,  called  for  excavation  of  22,000  C.Y.  of  earth,  installation 
of  650  C.Y.  of  gabion  slope  protection,  and  turfing. 


1.7  Diversion  channel.  Also,  on  22  Dei. ember,  a private  contractor, 

Charles  Jones  Construction  Company,  was  hired  to  assist  in  running 
the  pumps  and  the  construction  of  the  diversion  channel.  Men  from 
Jones  Construction  assisted  in  pumping  operations  from  22  December  until 
2 January.  From  24  December  until  15  January,  Jones  Construction  built 
a diversion  channel  which  captured  water  from  a reservoir  tributary  and 
routed  it  around  the  reservoir.  This  included  construction  of  an  elevated 
24-inch  CMP  pipeline  to  carry  diverted  water  over  a depression  and 
excavation  of  a ditch  (see  photo  6,  page  13). 

1.8  Conn t ruction  phase.  The  notice  to  proceed  was  given  on  28  December 
1973  and  the  contractor,  Tripie.  Cities  Construction  Company  of  Binghamton, 
New  York,  undertook  actions  to  begin  work  immediately.  However,  a 

New  York  State  law  prohibits  heavy  equipment  from  traveling  on  highways  on 
weekends  and  the  day  before  or  after  holidays.  Since  the  29ub  and  30th 
were  weekend  days,  and  the  following  Tuesday  was  Mew  Year's  Day,  no 
equipment  could  move  until  the  following  Thursday,  3 January. 

Major  Johnson  called  the  permits  division  of  the  State  Department  of 
Transportation  arid  described  the  emergency,  k permit,  was  granted  and 
equipment  arrived  on  the  scene  on  29  December. 

During  the  period  29  December  1973  - 2 January  1974,  the  project  was 
surveyed  and  the  haul  roads  to  the  spoil  area  constructed.  Intensive 
excavation  at  an  average  rate  near  2,500  C.Y. /day  during  the  period 
3-8  January  filled  the  design  spoil  area.  A second,  more  distant,  spoil 
area  was  designated  by  the  village  and  the  haul  road  extended  on  9 January. 
The  longer  haul  distance  reduced  the  daily  output  during  the  period 
9-15  January  to  2,000  C.Y. /day.  By  15  January,  the  excavation  was  nearly 
90%  complete  and  the  threat  of  the  reservoir  filling  and  endangering  the 
dam  wa3  passed. 

During  the  period  16-24  January  the  excavation  was  being  brought  to 
final  grade,  and  the  rate  of  daily  output  reduced  to  between  400-1,500 
C ,Y ./ day. 

From  mid-January  until  4 February  several  events  occured  which  extended 
the  planned  time  of  the  contract.  In  addition  to  inclement  weather 
that  prevented  work  on  a number  of  days,  the  job  was  picketed  by  an 
operators  union  because  of  a dispute  with  the  contractor  over  another 
job.  District  Labor  Relations  personnel  investigated,  and  this  union 
dispute  problem  was  resolved  after  about  a week. 

Work  in  the  excavation  resumed  full  scale  on  4 February  with  placement 
of  the  gabion  slope  protection.  Once  the  contractors'  crews  learned 


the  techniques  of  placing,  filling,  and  connecting  the  baskets,  the 
placement  rate  averaged  45  C.Y./day.  Work  on  the  gabion  slope  protection 
was  completed  on  i March  1974.  (See  photo  7,  page  15,) 

Analysis  of  the  provisions  of  PL  84-99  disclosed  that  seeding  coaid  not 
be  considered  as  an  emergency  measure  under  the  law  and  the  seeding 
provision  was  withdrawn  from 'the  contract. 

1.9  Hvdrologv . About  the  first  of  December  1973  hydrologic  data  was 
requested  regarding  the  upper  water  supply  dam.  The  dam's  location  was 
noted  on  a U.S.G.S.  quadrangle  sheet,  the  watershed  was  delineated,  and 
the  drainagage  area  determined.  At  this  time,  nothing  was  known  of  the 
physical  characteristics  of  the  dam. 

An  approximate  flood  frequency  curve  at  the  damsit.e  was  computed  using 
the  generalized  method  developed  for  the  Agnes  report  by  the  Hvdrologic 
Engine  ‘ring  Center.  The  24-year  flood  also  was  determined  using  two 
alternate  methods  and  a determination  was  made  regarding  the  25-year 
peak  discharge.  Concurrent  with  the  frequency  calculation,  an  effort  was 
made  to  develop  a very  approximate  storage  curve  for  the  upper  dam. 

During  early  December,  additional  data  on  the  dam  were  obtained  from  the 
village  of  Waverly  such  as  pool  elevations,  spillway  elevations,  and  some 
miscellaneous  information.  A copy  of  a topographic  survey  of  the  dan  was 
obtained  from  Baker  Surveys  of  Columbia  Crossroads,  Pennsylv-nia.  This 
had  been  prepared  for  the  village  by  an  architect-engineer  for  a previous 
project.  From  this  information  a more  exact  storage  curve  lor  the  dam 
was  developed  (see  appendix  D). 

The  storage  in  inches  of  runoff  from  the  watershed  between  significant 
pool  levels,  that  is,  normal  pool  and  spillway  crest  was  determined. 
Knowing  this,  an  estimate  of  the  frequency  of  attaining  spillway  crest 
was  made.  About  this  time,  an  approximate  profile  of  the  stream  was 
developed  from  Geological  Survey  Quad  Sheets. 

The  question  was  raised  concerning  the  maximum  extent  of  flooding 
that  could  be  expected  from  a catastrophic  failure  of  the  upper  reservoir. 
There  was  no  known  method,  given  the  data  at  hand,  to  make  this  determina- 
tion so  an  approximate  system  to  answer  this  question  was  devised  that 
showed  that  the  flood  wave  would  be  about  11  feet  above  streambed  as  it 
entered  the  town.  This  was  assuming  that  the  upper  reservoir  failed 
instantaneously,  filling  the  lower  pool  to  7 feet  over  the  crest  of  the 
lower  dam,  which  then  failed  instantaneously.  The  consequences  arising 
from  failure  of  the  dam  were  that  about  1/2  to  2/3  of  the  town  of 
Waverly  could  be  flooded  if  3uch  an  event  occurred. 

A flow  of  1,000  c.f.s.  was  selected  as  the  design  discharge  for  the 
emergency  spillway.  The  design  of  the  low  level  spillway  wa3  accomplished 
during  the  period  of  17-27  December  1973.  This  lowered  spillway  was 
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designed  to  bo  15  feet  wide  with  2 horizontal  on  1 vertical  side  elopes, 
with  the  channel  protected  with  IS"  gabions,  it  was  judged  that 
protection  of  the  channel  by  gabions  would  be  adequate  for  the  range  of 
velocities  to  be  encountered.  A pool  elevation  of  about  971'*  is  necessary 
to  discharge  the  design  flow  of  1,000  c.f.s.  through  the  new  low-level 
spillway. 

A hydraulic  jump  type  stilling  basin  was  provided  for  energy  dissipation 
and  it  too  s.,s  constructed  of  1.8"  gabions.  On  8 January  1974,  the  Division 
office  expressed  concern  about  erosion  that  could  possibly  occur  on  the 
left  bank  above  the  stilling  basin.  Closer  examination  of  this  problem 
than  was  possible  during  the  original  design  wealed  that  some  erosion 
could  possibly  occur  from  a hydraulic  jump  forming  on  the  spillway  chute. 

A contract  modification  resulted  in  the  placement  of  additional  gabions 
at  endangered  area;:  to  eliminate  any  possible  damage. 

A study  of  : he  capacity  of  the  ch;  >nel  that  bypasses  the  lower  dam  showed 
that  chis  channel  would  be  more  than  adequate  for  the  1,030  c.f.s.  spillway 
design  flood. 

1.10  Fund in  'costs . Public  Caw  84-99  emergency  activities  are  funded 
from  the  efl  Labi is  tied  emergency  fund  maintained  under  the  appropriation 
'food  control  and  coastal  emergencies. 

Prior  to  the  District  Engineer’s  first  meeting  in  Waveriy  on  14  December, 
verification  by  telephone  had  been  received  frra  the  Division  office  on 
his  standing  authority  to  obligate  up  to  $100,000  for  emergency  activities 
pursuant  to  PL  84-99.  Subsequent  to  this  meeting  elimination  of  the  immi- 
nent danger  was  pursued  under  this  authority. 

Plans,  specifications,  and  a detailed  cost  estivate  were  finalized  m or 
about  27  December  1973.  With  the  contract  to  be  let  on  28  December, 
additional  funds  had  tc  be  requested  by  teletype  (see  appendix  C). 

Immediate  additional  obi igational  authority  to  $165,000  from  $100,000  was 
received  the  next  day. 

In  a letter  to  the  Division  Engineer,  General  Richard  H.  Groves  on 
7 February  1974  (soe  appendix  G) , the  status  of  the  work  and  other 
unforeseen  costs  were  explained.  Included  In  this  letter  was  a request 
for  additional  obligational  authority  to  $215,000  from  $165,000. 

Subsequent  approval  was  received. 

Actual  costs,  which  are  not  complete  as  of  this  date  indicate  additional 
costs  for  the  gabions  and  pumping  operations. 
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1.11  Summary . The  threat  of  disaster  from  the  potential  failure  of 
the  water  supply  dams  in  the  village  of  Waverly  was  investigated  on 
10  December  1973.  By  28  December  1973,  upon  the  recommendations  of 
the  inspection  team,  excavation  had  begun  on  the  low-level  spillway 
and  the  potential  hazard  was  in  the  process  of  being  eliminated.  By 
1 March  1974  all  work  had  been  essentially  completed.  In  addition  to 
the  dewatering  operation  that  was  performed  by  Corps  and  local  personnel 
with  pumps  being  supplied  by  the  Corps  and  State  Civil  Defense,  the 
basic  construction  contract  called  for  the  excavation  of  22,000  C.Y. 

of  earth  and  installation  of  650  C.Y.  of  gabion  protection.  Included 
in  the  construction  contract  was  a stilling  basin  constructed  with 
gabions  to  dissipate  the  energy  of  the  water. 

1.12  Lessons  learned.  At  an  Emergency  Operations  seminar  conducted 
by  the  North  Atlantic  Division  on  26-28  February  1974  at  Pocono  Manor, 
Pennsylvania,  Major  Stanley  Johnson  of  the  Susquehanna  Area  Office,  in 
a presentation,  best  summed  up  the  lessons  learned  from  the  Waverly 
project.  Major  Johnson  said: 

"1.  Authority  exists  for  disaster  prevention  operations  by  the 
Corps  limited  only  by  what  logically  is  the  reduction  of  the  emergency 
and  not  a total  solution  of  the  entire  problem. 

2.  Local  and  State  officials  find  it  difficult  to  react,  both  fro:: 
a resource.1-,  standpoint  as  well  as  from  a stanch  oint  of  overcoming  tin 
inertia  of  daily  operations  and  acquiring  a sense  of  urgency. 

3.  The  townspeople  are  difficult  to  arouse  to  a sense  of  urgency 
in  a potential  situation  which  out-of-tovners  have  called  to  their 
attention  and  are  acting  uprr. 

4.  Theri  is  a deep-seated  respect  for  the  Corps  of  Engineers  organ i 
tion  and  for  the  authority  and  expertise  of  Corps  officials. 

5.  When  in  doubt  in  an  emergency  situation,  application  of  normal 
logic,  common  sense,  and  customary  courtesies  w:  1.1  be  borne  out  by  fa- 
regulations  when  you  finally  have  time  to  read  them." 
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700  East  Water  Street,  Syracuse,  New  York  13210 

RC&D  - Tioga  County  - Village  of  Waverly  Water  October  28,  1971 

Supply  Reservoirs  - Trip  Report 

Donald  McArthur,  AC  \ 

Binghamton,  New  York 


As  a result  of  your  August  17,  1971  request,  Bernie  Ellis  and  I made  a 
trip  to  Waverly  to  look  at  the  subject  proposed  project  measure.  At 
the  site  we  met  DC  John  Rathbun,  Ed  Blackmer  from  the  Binghamton  Area 
Office,  Mr.  William  Conner,  Superintendent  of  Waverly  Public  Works 
Department  and  an  employee  of  the  Public  Works  Department.  Our  under- 
standing of  the  purpose  of  this  trip  was  to  assess  the  condition  and 
possible  maintenance  needed  on  two  earth  reservoir  structures  used  by  the 
village  of  Waverly  for  their  municipal  water  supply.  We  reviewed  the 
correspondence  which  was  sent  with  your  request  and  will  attempt  to  gear 
our  observations  and  report  to  some  of  the  concerns  that  people  have 
raised  about  these  two  structures. 

We  first  investigated  Dam  No.  1.  Apparently  from  the  correspondence 
available,  the  primary  concern  for  this  dam  has  been  seepage  fro:a  the 
left  abutment.  Another  area  of  concern  was  the  general  condition  as  far 
as  vegetated  maintenance  of  the  structure  and  the  adjacent  sluice-way 
which  represented  the  main  outlet  or  emergency  outlet  for  this  structure. 
Dam  #1,  the  downstream  dam,  is  basically  used  as  a holding  reservoir  and 
is  a reservoir  from  which  flow  is  drawn  to  go  into  the  village  water  system. 

There  is  a concrete  channel  or  sluice-way  in  the  right  abutment  that  by- 
passes this  dam  coming  down  from  the  upper  structure.  This  lower  dam 
has  a wall  or  weir  lip  lower  than  the  top  of  the  dam  over  which  high  flows 
can  enter  this  sluice-way.  There  is  at  present  a pump-house  situated  in 
part  of  this  weir  which  causes  some  obstruction.  Further  upstream  there 
was  a lower  weir  or  ramp  spillway  that  has  been  filled  in  with  earth  to 
form  a dike.  There  is  at  present  less  capacity  for  emergency  flows  out 
of  this  reservoir  than  apparently  was  originally  designed  into  it.  This 
would  be  one  area  of  concern  and  one  thing  that  should  be  looked 
into  at  some  future  date.  This  sluice-way  itself t in  the  area  of  Dam 
No.  1 has  a ramp  or  walkway  built  over  the  top  of  it  with  a small 
pier  extending  in  the  middle  of  the  channel  which  was  constructed 
in  1963.  This  offers  some  restriction  to  the  channel  that  was  not 
there  originally.  The  sluice-way  is  heavily  grown  up  with  weeds, 
brush  and  occasional  small  trees  which  restrict  it  from  the 
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hydraulic  standpoint  rather  significantly.  This  adjacent  sluice-way  is 
basically  in  good  structural  condition.  The  biggest  questions  would  be 
hydraulic  capacity  and  hydraulic  condition  related  to  maintenance. 

The  dam  itself  is  covered  with  vegetation.  However,  much  of  this 
vegetation  is  again  weeds,  brush  and  small  trees.  Some  small  trees  have 
been  cut  recently  and  in  the  past  but  there  is  fairly  heavey  woody 
vegetation,  specifically  on  the  downstream  slope.  Slopes  of  this  dam 
apeear  to  be  l!j  to  1 downstream  and  2 to  1 upstream.  Some  woodchuck 
holes  also  were  observed  along  the  top  of  the  dam,  and  this  apparently 
is  a continuing  problem,  according  to  the  local  water  department  people. 
The  slopes  on  the  dam  show  no  evidence  of  instability  due  to  active 
seepage.  Although  steep,  these  slopes  are  apparently  stable.  This  is 
certainly  partly  due  to  the  fact  that  the  fill  has  considerable  amount 
of  stone  and  rock  in  it.  This  would  allow  steeper  slopes  to  be  stable. 

The  downstream  toe  at  the  left  abutment  was  examined  for  the  reported 
seepage  problem.  At  this  point,  bedrock  is  expopsed  on  the  left  abutment 
and  this  exposed  bedrock  continues  in  a bluff  approximately  100  to  150 
feet  downstream  from  the  toe  of  the  dam.  This  rock  has  seepage  in 
several  plane3  and  at  several  spots  as  it  extends  up  and  down  this 
abutment.  There  is  a wet  spot  immediately  at  the  toe  of  the  dam  and 
against  this  rock  abutment.  There  wao  no  evidence  that  any  material  had 
been  transported  or  was  being  transported  from  inside  the  dam  or  the 
abutment  through  thi3  seepage  area.  This  is  an  old,  well  established  but 
small  seep  area.  Much  of  it  is  probably  coming  down  the  hill  through  the 
rock.  The  presence  of  the  dam  when  it  was  first  installed  probably  also 
influenced  the  ground  water  seepage  in  general  in  the  left  abutment  and 
redirected  it  to  this  downstream  area.  The  water  department  people  were 
questioned  at  some  length  as  to  the  nature  of  the  seepage  here  and  any 
observable  differences  in  seepage  depending  on  the  time  of  the  year,  and 
depending  on  the  stage  of  the  reservoir.  There  are  unconfirmed  reports 
of  seepage  occurring  higher  in  the  bank  or  the  abutment  during  higher 
stages  of  water  in  the  reservoir.  The  people  we  talked  with  have  not 
witnessed  this  seepage  and  really  could  not  confirm  that  they  have 
observed  any  significant  differences  in  this  particular  seepage  area. 

As  the  high  stages  usually  occur  with  spring  run-off  and  snow  melt, 
these  conditions  obviously  complicate  any  accurate  reporting  of  seepage 
in  the  abutment.  There  is  no  real  evidence  on  the  site  that  any  higher 
seepage  has  occurred  of  any  magnitude. 

The  upper  dam,  Dam  92,  was  then  examined.  This  dam  is  actually  the 
control  for  flow,  since  its  outflow  feeds  the  sluice-way  that  bypasses 
Dam  #1.  The  upper  dam  again  has  2 to  1 upstream  and  14  to  1 downstream 
slopes.  There  is  a detailed  plan  available  for  this  dam  which  the 
water  department  people  have  on  the  site.  We  also  have  a copy  here  in 
the  file.  The  upper  slops  of  this  dam  is  psved  with  rock  almost  to 
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The  top.  The  lower  slope  is  in  fair  maintenance  but  still  has  some  brush 
and  a few  small  trees.  The  slopes  again  are  apparently  stable,  and  appear 
to  have  a good  deal  of  rock  in  the  earthfill.  Examination  of  slopes  of 
this  dam  did  not  reveal  any  significant  or  serious  seepage. 

This  dam  has  two  emergency  sluice-ways  in  the  general  vicinity  of  the 
right  abutment.  One  of  the  sluice-ways  has  concrete  sides  and  a rock- 
lined  bottom.  This  one  is  at  the  higher  elevation  and  apparently  does 
not  run  but  on  very  rare  occasions.  A concrete  cute  type  spillway  is 
located  in  the  rigth  side,  of  the  embankment  and  provides  the  main  water 
control  since  it  is  at  the  lower  elevation.  This  concrete  chute  spillway 
is  in  good  structural  shape.  There  are  several  vertical  cracks  where  the 
top  slab  meets  the  abutments  or  walls.  These  cracks  are  possible  3/4" 
wide.  They  should  have  some  attention.  The  channel  at  the  bottom  of 
this  chute  and  extending  downstream  towards  the  lower  dam  is  in  poor 
maintenance  as  far  as  brush,  small  trees  and  weeds.  It  has  very  bed 
hydraulic  conditions  with  restricted  capacity.  The  older  sluice 
spillway  is  also  in  good  condition.  It  has  a walkway  constructed  in  1963 
across  it  with  a small  pier  which  offers  some  restriction  but  should  not 
be  too  significant;. 

Conclusions 


Dam  No.  1 - From  our  observations  we  could  not  discover  a significant  or 
serious  seepage  problem  in  the  left  abutment  of  the  dam.  Dam  slopes  under 
present  operating  conditions  and  the  present  state  of  repair  appear  to  be 
stable.  The  emergency  weir  to  the  sluice-way  in  the  right  abutment  has 
been  restricted.  To  what  degree  this  affects  emergency  flow  escaping 
from  this  reservoir  will  have  to  be  determined.  The  sluice-way  or 
emergency  channel  by-pass  in  the  right  abutment  is  severely  restricted  at 
present  due  to  lack  of  maintenance  on  heavy  vegetation.  The  structural 
quality  of  this  sluice-way  for  the  most  part  is  adequate  and  does  not 
need  any  major  maintenance. 

Dam  No.  2 - The  slopes  of  this  structure  under  present  operating  conditions 
and  with  present  maintenance  appear  to  be  stable.  Both  the  emergency 
sluice-way  and  chute  spillway  are  in  a reasonably  good  state  of  repair 
and  sound  structurally.  The  concrete  chute  needs  some  minor  repair  of 
cracks  to  avoid  further  deterioration  from  ice  action  in  the  winter. 
Downstream  from  the  dam  the  channel  that  leads  towards  the  lower  dam 
8long  the  right  abutment  needs  maintenance  of  vegetation  to  improve 
hydraulic  capacity. 

Recommendations 
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The  most  apparent  recommendation  ia  one  which  appeared  in  John 
Rathbun's  report  of  August  4,  1971,  and  that  is  the  village  definitely 
needs  a plan  of  maintenance  to  keep  both  structures  and  the  by-pasa 
channel  or  sluice-way  in  good  repair.  Another  item  of  importance  would 
be  to  determine  the  hydraulic  capacity  of  both  structures  and  sluice- 
way as  they  exist  today  with  respect  to  expected  storms  of  high  frequency 
and  high  runoff.  In  other  words  determine  the  exact  flood  control 
capabilities  of  this  system  at  present.  For  comparison,  the  flooding 
situation  without  the  structures  should  be  evaluated  also.  The  third 
item  would  be  a more  thorough  examination  of  the  downstream  toe  area  of 
the  first  d3m  to  verify  with  araore  certaintly  the  extent  of  any  seepage 
problem.  The  fourth  item  would  be  a general  investigation  to  determine 
improvements  or  additions  that  could  be  made  to  these  structures  to 
insure  the  stability  which  they  have  had  over  the  years  and  safe 
operation  in  the  future. 

These  recommendations  should  be  carried  out  by  a competant  professional 
engineer  experienced  in  this  type  of  work.  This  is  primarily  a municipal 
water  supply  problem.  If  the  consulting  engineer's  report  showed  that  a 
substantial  level  of  flood  control  is  being  provided,  we  could  then 
probably  justify  some  further  involvement.  Wa  could  give  some  assistance 
in  the  selection  of  a consulting  engineer. 


Donald  W.  Shanklin 

Asst.  State.  Conservation  Engineer 


cc:  R.  Phillips 
I.  Rathbun 
13.  Ellis 
r..  Plackme. 
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PARSONS,  BRINCKERHOFF,  QUAOE  & DOUGLAS,  INC 
111  JOHN  STREET,  NEW  YORK,  N.Y.  10010  TELEPHONE  (212)  231-6100 

C A A l ( I AAAKLAf  NEW  YORK  • TCLIK  WO  VIII)  • ACA  222  112 


July  7,  1972 


W.  X.  Donnelly 
Attorney  At  Law 
323  3road  Street 
Waveriy,  New  York  14892 

Gentlemen : 

At  the  request  of  Attorney  William  M.  Donnelly,  Messrs.  K.  L.  Michel, 

C.  X.  Lee  and  Birger  Schmidt  of  Parsons,  Brinckerhoff , Quade  & Douglas,  Inc. 
visited  the  Waveriy,  New  York  water  supply  reservoirs  on  June  28,  1972,  to 
ascertain  their  present  condition  and  the  apparent  safety  of  the  d&ms.  During 
our  visit,  we  interviewed  a number  of  persons,  examined  the  available  plana  of 
the  structures  and  inspected  the  structures  during  a three-hour  site  visit.  In 
the  evening,  vo  presented  our  preliminary  findings  to  the  Board  of  Water  Comm- 
issioners. 

Phis  letter  summarizes  our  findings  and  recommendations.  Briefly,  we  find 
that  on  the  surface  the  structures  do  not  appear  to  exhibit  any  signs  of  impending 
partial  or  total  failure.  We  do,  however,  recommend  certain  additional  investi- 
gations end  specific  maintenance  or  restoration  work  be  accomplished  as  outlined  and 
described  below. 

GENERAL  DESCRIPTION  OP  FACILITIES 

The  Reservoirs 

The  Waveriy  reservoirs,  which  consist  of  two  storage  dams  in  series,  are 
located  about  half  a mile  northeast  to  the  Village  of  Waveriy.  The  gross  storage 
capacity  of  the  upper  reservoir  is  about  460  acrc-ft.  (or  150^X  10  gallons)  and 
that  of  the  lower  reservoir  is  about  275  acre-ft.  (or  90  X 10°  gallons).  The 
active  storage  is  used  for  water  supply  of  the  Village  of  Waveriy.  Supplementary 
water  supply  is  available  from  an  active  veil.  At  full  capacity  the  upper  and 
lower  rcoervoirs  have  surface  areas  of  about  0.03  eq.  mile  and  0.02  oq.  milo 
respectively.  The  distance  between  the  dams  is  about  2000  feet. 

The  Dons 

Both  dams  were  designed  with  a 10-foot  crest,  l-l/2  to  1 downstream  slopes 
and  2 to  1 upstream  slopes,  and  both  have  concrete  cores*  The  quality  of  the 
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earth  material  in  the  dam  io  not  known.  It  io  presumed  to  bo  nativo  silty, 
gravelly  sand,  compacted  manually.  Approximate  heights  and  elevations,  as 
deduced  from  existing  drawings,  are  tabulated  below; 


Lower  Dan 


Upper  Don 


Approx,  height 
Crest  elevation 
Pool  elevation 
Elevation  top  of  concrete 
core 

Approx,  crest  length 


65  ft. 

62  ft. 

1046  (1043?) 

1102.3 

1041  (1044.7?) 

IOS6.3 

104l  (1031?) 

1075-3 

260  ft.  550  ft. 


The  lower  dam  was  built  in  1877,  and  the  lower  part  of  the  upper  dam  was 
presumably  built  at  the  same  tiro,  to  a crest  elevation  of  1072.3.  It  is  not  known 
if  a concrete  core  wall  was  provided  for  the  upper  dam  as  part  of  the  original 
construction.  The  upper  dam  was  enlarged  to  elevation  1102.3  in  1917,  and  a 
concrete  core  wall  was  ins  walled  in  the  upstream  slope.  It  was  subjected  to 
repair  in  1934  because  of  bowing  and  settlements.  The  lower  dsn  may  have  been 
raised  2 feet  between  1913  and  1917* 

The  Spillway 

The  major  hydraulic  appurtenance  of  the  upper  dam  is  a chute  type  structure 
associated  with  an  emergency  spillway.  The  total  hydraulic  capacity  of  the 
chute  spillway  structure  is  estimated  at  5,400  cfs  with  an  effective  head  at  El. 
1039  ft.  which  io  3 feet  below  the  top  of  the  upper  dam.  Flow  from  the  upper 
reservoir  passes  over  the  crest  of  the  spillways  near  the  west  end  of  the  dam, 
discharging  downstream  of  the  lower  dam  through  a passway.  The  paesway  is  only 
dOOwiw  O xQQZ  1 iTOI.'i  the  bank  of  the  lower  reservoir.  This  passway  is  a partially 
concrete  ar.d  rip-rap  lined  channel  with  an  estimated  discharge  of  3,100  cfs. 

;;c  stilling  basin  or  energy  diasipator  has  been  provided  and  no  spillway  exists 
for  the  lower  dam. 

The  Outlet  Works 

A 14-inch  diameter  cast  iron  pi pa  Is  installed  near  the  bottom  of  the  upper 
reservoir  to  regulate  the  flow  into  tho  lover  reservoir.  In  addition,  an  8-inch 
pipe  is  located  to  the  spillway  side  of  the  upper  dam  to  pass  excess  flow  into 
the  pas6vay. 


There  are  two  12-inch  cast  Iron  outlet  conduits  through  the  lower  dam  at  the 
elevation  of  the  river  bed.  The  pipes  are  valved  and  connected  to  the  blow-off 
and  piping  leading  to  the  water  supply  for  the  Village  of  Waverly. 
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PRESENT  CONDITION  07  FACILITIES 

The  Cams 

The  lover  den  is  in  relatively  Good  condition.  Burrowing  ar.ir.-ale  have  dug 
hole 3 to  a sice  and  depth  cl  approximately  a foot  into  the  crest  of  the  dan. 

The  crest  is  no  loncor  level,  indicating  some  movements  in  the  dam.  The  down- 
stream slope  io  heavily  vegetated.  The  riprap  on  the  upstream  side  appears  in 
relatively  good  condition. 

Sore  seepage  vas  noted  at  the  oast  abutment.  The  seepage  water  is  clean 
and  exit 3 through . the  rock  foundation,  not  through  the  dam.  It  appears  to  be 
spring  fed. 

It  is  reported  that  vetting  &r.a  softening  of  the  soil  at  the  downstream  face 
of  the  dam  occurs  when  the  water  surface  in  the  reservoir  is  near  the  cre3t.  This 
is  l^ely  caused  by  seepage  through  the  relatively  permeable  earth  material  in  the 
dam  when  the  resejvoir  level  is  above  the  top  of  the  concrete  core  wall. 

The  crest  of  the  upper  dam  is  tilted  slightly  toward  the  reservoir,  indicating 
sore  movement  caused  by  creep  and  repeated  reservoir  level  fluctuations.  Along  the 
middle  of  the  crest,  a longitudinal  crack  4 to  6 inches  deep  and  vide  extending 
approximately  150  feet  was  observed  within  a foot  of  the  downstream  crest  edge. 
From  the  appearance  of  the  crack  it  con  bo  deduced  that  it  is  relatively  recent, 
though  possibly  not  from  thi6  year.  A change  in  type  of  vegetation  one-third 
to  half-way  down  the  slope  indicates  a possible  change  in  water  content  of  the 
surface  soils,  related  either  to  surface  movements  or  to  the  proximity  of  the 
phreatic  line  in  the  dam  to  the  soil  surface.  No  seepage  through  the  dam  has 
been  reported,  but  it  is  Judged  that  seepage  could  occur  at  high  water  elevations 
ir.  the  reservoir.  Seepage  was  observed  through  the  foundation  of  the  east 
abutment,  presumably  bypassing  the  concrete  core  and  the  60il  material  of  the 
dam  it3elf.  The  water  appeared  clear  at  the  time  of  inspection. 

Hydraulic  Works 

A spillway  is  the  safety  valve  for  a dam.  The  estimated  spillway  discharge 
of  the  upper  dam  is  approximately  2700  cfs  per  square  mile  of  watershed  with  an 
equivalent  rainfall  intensity  of  5.6  inches  per  hour  as  derived  by  the  "rational 
method".  The  spillway  seems  to  have  adequate  capacity  for  releasing  the  flood 
flows  of  the  upper  reservoir,  but  the  capacity  of  the  downstream  passway  channel 
Is  apparently  inadequate  for  carrying  this  estimated  spillway  flow  around  the 
lower  reservoir. 
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?ho  concrete  lining  and  rip-rap  cover  of  the  passway  arc  in  poor  condition 
of  repair  near  the  lover  reservoir  and  dam.  The  bottom  of  tho  paoovay  is  heavily  over 
grown  ana  hao  deposits  of  debris. 

Properly  designed  energy  disoipatora  or  stilling  basi.13  are  essential  to 
dam  safety.  The  flood  flovs  passing  the  spillvay  gain  energy  that  iru3t  be 
properly  dissipated  or  severe  scour  may  endanger  the  structure,  especially  the 

portion  downstream  of  the  passway  near  the  lower  reservoir  and  dam. 

/* 

MMhTDIIAh’CS  AKD  KIKOR  RESTORATION 

To  preserve  the  integrity  of  the  darns  and  prevent  erosion,  maintenance 
inspection  should  be  carried  out  on  a regular  basis  such  that  events  such  as 
holes  from  burrowing  aninrrals  are  filled  and  tamped  before  further  erosion  and 
significant  structural  damage  occurs.  Though  lov  vegetation  on  the  slope  is 
beneficial  in  that  it  retards  surface  erosion,  tree  and  brush  growth  should 
be  eliminated  to  facilitate  inspection  and  to  avoid  any  loosening  and  soil 
movements  caused  by  extensive  root  systems.  To  prevent  the  occurrence  of 
soggy  areas  in  areas  of  seepage,  it  may  be  considered  prudent  to  intercept  seepage 
at  the  east  abutmcr.ta  and  at  the  toe  of  tho  lower  dam  by  gravel  filled  drainage 
ditches. 

it  is  extremely  important  to  maintain  the  spillvay  clean  and  clear  of  ■ 
obstructions  and  to  prevent  erosion  and  overtopping  of  the  baric  in  the  vicinity 
the  lower  reservoir.  At  this  time  a program  should  be  undertaken  to  clean  tho 
spillvay,  straighten  and  viden  it,  reinforce  the  valla  adjacent  to  the  lover 
reservoir,  and  eliminate  the  center  pier  of  the  foot  bridge  leading  onto  the 
lower  dam. 

Wo  understand  that  one  of  the  two  outlet  pipes  through  the  lover  dam  will 
be  closed  in  the  near  future.  Considering  the  possible  deterioration  of  the  two 
pipes  and  the  consequences  of  potential  leakage  from  the  pipes,  ve  recommend 
that  both  pipes  be  closed  and  sealed  throughout  their  length,  and  an  alternate 
source  be  constructed. 

proposed  Further  studies 

Although  it  appears  that  the  dams  are  not  in  immediate  danger,  it  would  be 
prudent  to  explore  the  quality  of  the  earth  fill  and  the  location  of  the  phreatic 
zone  in  the  dams.  The  slopes  are  unusually  6tee?  (earth  dams  are  now  constructed 
with  flatter  slopes),  and  some  earth  movement  has  been  detected.  Thus,  depending 
or.  tho  results  of  on  exploratory  program,  a slight  flattening  of  the  downstream 
slopes  may  be  indicated. 
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The  upper  dan  ohould  be  explored  by  at  least  3 borings  across  the  dam,  near 
the  crcot  and  at  the  l/3  and  2/3  points,  down  the  slope.  Standard  Penetration 
Pest  san^les  ohould  be  taken  at  5-i'oot  intervals,  arid  the  borings  should  be 
carried  5 to  10  feet  into  the  foundation  of  the  dam  or  to  rock.  Observation 
wells  should  be  installed  in  all  the  boreholes  and  the  elevation  of  the  water 
surface  determined  as  a function  of  the  pool  water  elevation. 

Por  the  lower  dam,  a boring  program  consisting  of  two  borir.ga  may  suffice. 
Also  here,  the  water  elevation  ohould  be  observed  in  observation  ‘wells.  It 
would  be  advisable  to  determine,  by  probing,  the  exact  top  elevation  of  the 
concrete  core  wall. 


Of  these  two  exploratory  programs,  the  one  for  the  upper  dam,  has  priority, 
but  we  recommend  that  both  programs  be  executed  at  the  same  time  for  practical 
and  economical  reasons.  We  would  be  pleased  to  assist  you  in  preparing  specifi- 
cations fer  the  exploration  and  in  supervising  the  work,  /alter  the  completion  of 
the  program,  we  are  prepared  to  study  the  data  to  develop  final  recommendations. 

It.  is  also  recommended  that  a detailed  study  involving  possibly  a redesign  of 
the  existing  spillway  and  pasaway  for  improvement  and  to  check  the  possibility  or  d 
need  for  a spillway  for  the  lower  dam  be  undertaken  as  well  as  the  replacement  of 
the  outlet  pipes. 

Tor  your  general  information,  we  enclose  captioned  photographs  which  illustrate 
the  above  remarks. 

We  appreciate  the  opportunity  of  being  of  service  to  you  in  this  matter  and 
thank  you  for  the  courtesies  extended  by  you  and  your  colleagues  on  June  28,  1972. 

Under  separate  cover,  we  are  returning  the  documents  ana  plans  loaned  to  us . 
Also,  the  invoice  for  our  services  will  be  rendered  as  soon  as  our  computer  gives 
us  permission  to  do  so. 


If  you  feel  that  wa  con  be  of  further  assistance  to  you  both  in  the  ratter 
of  technical  advice  and  help  in  exploring  possible  availabio  funding  sources, 
please  do  not  hesitate  to  call  on  us. 


KLMipg 


Very  sincerely  yourB, 

PARS0J3,  BRi:;C;C2RK0FF,  QUADS  d DOUGLAS,  IaC. 

/ncnryL.  Michel 

Senior  Vico  President 
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hr.  Willis-u  H.  DoanaJly 
Attorney  at  X. aw 
32$  inroad  Street 
Wawriy,  W>iv  ‘TosrJt  14393 


• ».> 


&of.»  Gavsrly  fiat.**  Supply  Dane 


<i«Qt.laa>«ai 


oa  Wednesday,  Gctebesr  10,  Vi1 7 3 , Messrs.  G . P. . bloyd  and 
D.  Rat'aall  02  Paraosib,  Br?.n«fcoyfcoS£»  Quads  « Doug  lea,  ir>c,, 
vial  ted  the  referenced  situ  with  Haeora.  Connor  and  bohaan 
o?  the  Village  of  •Wav-ssrly  , S &*?  fc-sfc.  Two  purpose  of  thio 
vlnit  was  to  laepoot  i sab ago  o-f  -water  into  the  valve  hougo  at 
tho  *cot  of  the  lo^or  da«.  Kr.  Connor  indicated  that  th«  aeoant 
oiJ  u.iWr  leaking  ©Xonq^ide  tku  14"  xlioaoMar  distribution  valve 
bad  increased  noticeably  during  tit®*  past  year,  and  oetiKatos  that 
the  flow  now  woauts  to  rougliXy  2 gallons  par  minute. 

Yha  leaking  v«Ur  was  found  to  bo  olqar,  with  no  viuibla 
suspended  aoii  particloo.  it  la  beliavod  that  th«  souroo  of  the 
Clou  in  a lea’s  Id  the  distribution  line,  presumably  juat  behind 
the  valve  houwe. 

Wo  then  proceeded  to  inopeot  \he  two  daas . While  tho  lower 
dam  ia  in  relatively  good  condition,  there  evens  to  be  oorae  further 
deterioration  in  the  condition  of  tho  upper  dam  since  the  previous 
inspection.  The  Croat  of  tho  doa,  previously  a horiaontal  ■iuvfjce  , 
is  visibly  canted  towards  the  app*sr  pool,  with  the  upetrean  edge 
of  the  oraot  approjduatoly  1.5  ft.  lover  than  the  downstream  edge, 
indicating  a continuation  of  the  ao  variant  a on  tho  upstream  slope. 

We  ./ere  advised  that  the  pool  elevation  of  the  uppor  reservoir  was 
lowered  some  15  ft,  from  it*  normal  elevations,  after  the  dam  wo® 
inspected  by  State  inspectors,  and  utroogly  recomnond  that  the 
lows rod  level  be  maintained. 
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Mr.  Willi*®  M.  Ooanally  -2-  October  31,  ItTl 


Control  points  were  installed  on  both  sides  of  tbs  oraok  ' .V 
on  ths  upatreaa  edge  of  th*  crest  epproaiaately  tbros  Bostbo  e$t> 
and  we  wars  advtwsA  that  sottstsroiABttt  of  those  points  indioatshl 
no  change  in  thsir  relative  positions. 

it.  .i-* 

based  on  our  observations,  tbs  following  epacifis  eugye^fcic&a  . 
otn  be  nxed* i 


J 


1 • hank no ft  of  V*  * t r_  i.  nt  e_  t >*  *>  * 1 ve  ft  ova  a 

Water  nsopine  fchro&g.v  earth  «;•»  is  a crrs«  of  ooaccrn  iff 
it  carries  9o.il  pertloloa  ulnae  "piping"  oreated  by  tha  I©e& 
of  ^/A*.  parti « loo  gen  ctaaea  £urtk»r,  rapid  rjovamenta  of 
material.  T.r.  this  ocos,  tbs  water  is  ol«Rr,  nod  dean 

not  appear  to  poao  any  i.r.S'Sdi r.fcQ  probloiss  with  rop pect  to  tho 
lor, 6 of  dca  material.  Xt  i&  r«aoo5ic“vnded  that  tha  pit  floor 
un-ler  tiiu  v&lvas  be  domed  of  the  existing  rusty  deposits , 
and  that  it  bo  lnapsotad  once  fi  or  raora  frequently.  If 

additional  deposits  are  detected  in  the  pit,  or  if  tho  i/kter 
heooaoa  nurky  in  oppe areuaco,  or  program  for  immediate  action 
to  Stop  tha  flow  will  be  required. 


2.  Condition  of  tJha__iTripor^j: ' 

A critical  condition  tor  cn  earth  dun  occurs  during  a rapid 
drawdown  of  r.ho  pool  elevation,  particularly  aftax  the  uitor 
faa»  achiavsd  a high  elevation.  Thin  cocureed  in  Juno  1572, 
during  the  is  torn  known  ns  "Hurricane  kg  nee",  when  very  heavy 
rcini'allB  occurred  in  the*  bands.  During  that  atom,  water 
surf  nee  elevation?  in  fcho  upper  reservoir  wore  reported  to  be 
eoK6  3 font  above  the  (Spillway  olovation,  and  for  the  first 
tiisa  on  record  wafer  flowed  through  the  emergency  spillway 
under  approximately  6 inches  of  hand. 


Subsequent  drawdown  of  the  upper  reservoir  occurred  in  two 
■«r  ...  atagcci  A very  rapid  drawdown  of  apprexiaatoly  3 feet  f roa 


tha  extreme  high  water  to  tha  spillway  olovation,  and  an 
additional  slower  drawdown  of  15- foot  to  the  present  i ool 
elevation  at  'the  roccsmend&ftlcn  c>/.  the  State's  inspector. 


It  in  our  evaluative  that  theeo  drawdowns  jvisrAioular ly  the 
first  atege  of  very  rapid  ds.ttfdcmn  when  the  d*i o was  saturated 
by  the  heavy  stores,  wore  i natranentel  in  initiating  the  move- 
ment of  the  up* croon  slope  of  the  dta  and  the  related  slumping 
of  the  oreet. 


Mr.  Willi***  H.  Donnelly 


October  31 , 1073 


Condition  p?  the  Upper  Dan  { Cent ’ d . ) 

In  oruijr  to  prevent  additional  nowinant*  of  the  upitnaa 
clop©,  paading  periaenenfc  Eowyet'O’S  to  correct  the  condition 
of  the  cr.ii,  it  i a rjeoanpadotl  that  (stepn  be  taken  to  nrr-^ajje 
r aoi «?.  t 1 uotun j.  1 one  in  the?  pool  elevation.  To  iaplaaant  till 8 
reoo^mttOuticn , the  iSoilcWia^  ac^aition*  are  nad«  : 

a.  During  periods  of  rapid  inflow,  tits  outlet  valvna  of  the 
dsisa  ahoulU  bf  kept  open,  with  the  'w.stwr  level  kept  uador 
constant  surveillance. 

b.  After  tho  inflow  slows,  if  the  water  has  risen  above  the 
prewont  elevation,  the  valves  v'iauld  be  regulated  so  that 
the  rats  of  pool  drawdown  does  not  exceed  4 Inches  per 

da  { , until  thw  vats;  has  sraci?i«d<sd  to  the  present  elocution. 

c.  t:»  aMition  to  tho  control  points  wnich  have  U«\  inatallod 
on  both  sirisa  of  tho  crock,  additional  control  points 
should  bo  Installed  Along  the  aupstream  odea  of  the  crest 

cl  tU&  dart  at  50»£oot  interval*,  with  maasuretawn ts  of 
the  oo<i!  tloa  of  tho  poosata  taken  frequently  and  recorded. 

1 . Pairing  periods  oii  drawdown  of  the  pool  and  for  two  waoks 
&£ t«r*»s.r<in , elevations  of  all  control  points  should  ha 
naasurad  twice  a wasJt  tag«th«v  with  jaeaeur*«ont«  of  pool 
elevation.  Whenever  a eatt: lament  of  the  c rest  ia  detected 
the  drav/dowa  should  bo  h sited  until  ths  Impact  of  the 
sett  lenentcs  oea  b«  evaitiated,  and  a course  of  action 
determined. 

Ho  ft.ro  currently  in  tlva  process  of  evaluating  tho  capacity  of 
the  drawdown  system,. ead  wo  ®i.ll  submit  cur  recommendation  a 
as  to  whether  additional  facilities  such  net  pumps  or  siphon 
pipas  ars  required. 


We  truit  you  will  find  this  in  good  ordor,  ftnd  remain 

Vnry  truly  yours, 

VMUO'AS,  CP.XKCKJBCaO?P,  QCADP  £ DOUGLAS  , IHC. 


CKItial 


0.  R.  Lloyd 


.'V.  '.  -1  ■ ' 
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ifovenber  2,  1973 


Mr.  Thomas  R.  Casey,  Regional  Director 
Federal  Disaster  Assistance  Administration 
Region  II 

2o  Federal  Plaza  (Rm.  13^9) 

Rev  York,  New  York  10007 

Dear  Mr.  Casey: 

This  Office  has  been  advised  by  the  Tioga  County  Director  of  Civil  Defense 
and  t'nc  Village  of  Waver ly  of  the  hazardous  condition  of  the  earthen  dams 
above  Waver ly. 

At  the  time  of  the  Agnes  floods  the  vater  behind  these  dams  rose  to 
unprecedented  levels  and  soaked  portions  of  the  embankment  which  had  net 
previously  been  so  exposed.  This  condition  plus  e.  sudden  drawoff  has 
resulted  in  a weakening  of  the  structures  to  the  point  that  in  the 
estimation  of  local  officials  and  technical  resource  personnel  from  the 
New  York  State  Department  of  Environmental  Conservation,  these  dons 
constitute  a hazard  to  life  and  property.  At  the  present  time,  the  Villag 
has  engaged  the  engineering  firm  of  Persons  and  Brinkerhof  to  advice  them 
as  to  what  actions  may  be  taken  to  reduce  this  hazard,  in  .the  interim 
the  vater  levels  have  been  reduced  drastically  in  oroor  to  eliminate  as 
much  of  the  threat  as  possible.  (Jibe  condition  of  throe  dams  ana  the 
present  status  have  been  reported  to  the  Hew  York  Division  of  the  Corps 
of  Fngineers  by  the  Department  of  hnvirorurentd  Conservation.  They  have 
informally  advised  the  Corps  that  these  dans  constitute  a greater  threat 
than  any  other  existing  dans  in  the  State  at  the  present  tir.a. 


\ 


• V\ 


Mr.  'f’aon 03  R.  Casey 
dcvenber  2,  1973 


The  Village  of  Vaverly  vas  an  applicant  under  the  Agnes  disaster.  Their 
application  Oi?  333  DR  91*  has  been  completed  and  the  project  file  closed. 

ihv.»var*j  j. v.  xrLcr-r  of*  the  z z"^ * ^ ' cz  A t l-  

that  you  consider  either  the  eligibility  of  the  Village  of  Vaverly  to 
submit  a rev  claim  under  the  Agnes  disaster  or  alternatively  review  what 
other  federal  assistance  may  be  available  to  the  Village  from  the  Corps 
of  Engineers  or  other  federal  agencies,  to  assist  then  in  alleviating 
tr.is  threat  to  their  comunlty.  Your  early  attention  and  response  to 
this  inquiry  will  be  greatly  appreciated. 


’.ctnrely , 


_ f7r l'  r 

*■?  ARVOLD  V.  GRuCHKY 
Deputy  Director  of 
Civil  Defense 
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DEPAh  . MENT  OF  HOUSING  AND  URBAN  DEVELOPMENT 
FEDERAL  OISASTER  ASSISTANCE  ADMINISTRATION 
36  FEDERAL  PLAZA 
NEW  YORK.  NEW  YORK  10007 


REGION  II 


IN  REPLY  REPER  TOl 


Date:  November  14,  1973 

To:  Col.  R.  S.  McGa^y,  District  Engineer,  Baltimore  District 

P.  0.  Box  1715,  Baltimore,  Maryland 

From:  T.  Casey,  Director  of  Disaster  Program,  FDAA,  Region  2 

Subj:  Investigation  of  Potential  Dam  Failure 

Village  of  Waverly,  Tioga  County,  New  York 


Dear  Col.  McGary: 


A situation  has  been  brought  to  my  attention  by  Local  and  State  officials, 
that  a dam  in  a weakened  condition  threatens  the  Village  of  Waverly.  1 
have  determined  that  the  Federal  Disaster  Assistance  Administration  dees 
not  have  any  authority  in  this  matter. 

Inquiries  have  been  made  by  my  staff  with  COE  personnel  and  it  was  in- 
dicated that  the  Baltimore  District  has  the  statute  authority  to  initiate 
a study  and  provide  the  localities  with  recovrmendr.tions  and  technical 
assistance.  I understand  that  upon  my  request  on  behalf  o£  the  Village 
of  Waverly,  you  can  immediately  start  an  investigation. 


I would  like  to  hereby  request  you  to  initiate  a study  under  your 
authority  to  investigate  and  make  recommendations  to  the  Village  of 
Waverly  concerning  a potential  dam  failure. 


1 am  doing  this  on  behalf  of  the  Village,  and  State  but  FDAA  does  not: 
assume  any  fiscal  or  managerial  responsibility  and  does  not  wish  to 
infringe  on  the  Corps  of  Engineer  authority.  Copies  of  pertinent 
correspondence  are  attached. 

Your  rapid  response  would  be  most  appreciated. 

S'. 

Sincerely, 

'll  xvs 

'tV’'  Thomas  R.  Casey 

/ Regional  Director  for  Disaster  Assistance 
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14  November  1973 


MEMORANDUM  FOR  RECORD 

SUBJECT:  Weakening  of  Water  Supply  Dams  at  Waver ly,  Kew  York 

1,  On  14  November  1973  I received  a call  iron  Kr.  Jim  Hilton,  PL  91-606 
representative  (Phone  - 607-739-8727)  for  the  Corna  in  New  York  concerning 
n request  by  Fib'.  A.  The  I T)AA  was  seeking  in  format  ion  on  po«  Bible  action  by 
die  Corns  concerning  a weakened  water  supply  dam  near  vivcrly,  New  York. 

The  d.-r.i  is  the  upper  of  taro  cont.1  guoun  dcr.ia  above  the  town  of  Wavcrly,  and 
is  1 saturated"  according  cc  non- technical  reports, 

2,  V’nverly  Officials  have  reejuented  assistance  from  their  Congressman, 

Rep  Howard  Robinson,  who  in  turn  had  asked  the  FDAA  New  York  Office  for 
help.  FDAA  asked  Hr.  Hilton  what  the  Corps  could  do  in  this  situation. 

3,  I suggested  the  following  response  hy  Hr.  Hilton  to  FDAA,  based  on  a 
conversation  with  Hr.  Veckimeta,  Design  branch,  Engineering  Division,  EDO, 
who  has  been  involved  in  several  previous  eituationa  of  thin  kind. 

a.  The  village  (and  the  CongreeBtan,  if  thought  necessary ) chould 

write  a letter  to  the  District  Eagincer-re.qua*tlnfi-t-aehn-icol-<JSB#.8t.aac€ 

from  the  Corps.  Yu  is  aaslBC«ncc  would  tnko  ton  form  of  an  inept  nt  ion  and  a 
report  recommending  a course  of  action. 

b.  The  Corps  has  r.o  funds  available  for  detailed  investigation,  design 
or  con- traction  unless  spec 1 tic ally  provided  for  by  CongrecuionnX  action,  or 
by  another  agency  such  es  FDAA,  If  the  dam  damage  is  shown  to  be  connected 
to  Agnes  by  n thorough  investigation  conducted  after  the  Corps  inspection, 
then  TDAA  would  bo  in  a position  to  render  a docislun  on  FL  9 3.— -300  funding 
of  work  dona  on  the  dam, 

4,  In  addition  I suggested  that,  if  the  engineering  firm  already  engaged 

by  the  village  had  not  so  advised,  tlio  villago  chould  take  thoae  precaution- 
cry  measures  which  are  appropriate  such  as  to  reduce  the  level  of  the  upper 
clan,  and  the  lower  dam,  ho  that  the  water  remaining  in  the  upper  dam  Is  no 
greater  than  the  available  volume  in  the  lower  dam, 

5,  Mr.  Hilton  6tnted  that  he  would  inform  FDAA  of  the  reeponec  outlined 

in  parrs  3 and  4 and  would  also  vicit  the  dam  site  to  make  a personal  Judg- 
ment a a to  the  seriousness  of  the  problem. 


STANLEY  R.  JCIINSOH 
RAJ  CE 


£LC\f.  tO^.X.' (LOuJ  Pqi*t) 
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STAFF  GAGE  AND  RECORDER 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 


STAFF  GA6E  OF  RECORDER 


EMERGENCY  GATE  I One  12  Inch  outlet  pipe. 


VISUAL  EXAMINATION  OF  OBSERVATIONS  REMARKS  OR  RECOMMENDATIONS 
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APPENDIX  G 

ENGINEERING  DATA  CHECK  LIST 


^ — r 


BORROW  SOURCES 


MAINTENANCE  None  known 

OPERATION 

RECORDS 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


DRAINAGE  AREA  CHARACTERISTICS: wooded,  grassed  slopes; 


square  miles 


ELEVATION  TOP  NORMAL  POOL  (STORAGE  CAPACITY) 


1,046  feet  300  acre-feet 


ELEVATION  TOP  FLOOD  CONTROL  POOL  (STORAGE  CAPACITY):  Top  of  dam  360  acre-feet 


ELEVATION  MAXIMUM  DESIGN  POOL: 


ELEVATION  TOP  DAM: 


Unknown 


1,049.2  feet 


CREST: 


a.  Elevation 1,046 

b.  Type  conci 

c.  Width  l.Tl 

d.  Length  ~ f€ 

e.  Location  Spillover  right 

f.  Number  and  Type  of  Gates none 


1,046 

concrete  weir 
1.5  feet 
til  feet 
right  abutment 


OUTLET  WORKS: 


a.  Type  Two  12  inch  cast  iron  pipes 

b.  Location  through  center  of  dam 

c.  Entrance  inverts  unknown  ' 

d.  Exit  inverts  unknown 

e.  Emergency  draindown  facilities  one  12  inch  cast  iron  pipe 


unknown 

unknown 


HYDROMETEOROLOGICAL  GAGES: 

a.  Type 

b.  Location 

c.  Records 


MAXIMUM  NON-DAMAGING  DISCHARGE 


Unknown 


